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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

NOTE ON THE REMOVAL OF ARSENIC FROM HYDROCHLORIC ACID FOR 
USE IN THE MARSH-BERZELIUS METHOD, 

Bv Aktmlk i\. Lish, F. 1.(^. anh Thkoi>oi:k Jxkmh.i:. 

(liCdd at the Mceiin'j, Dcccnihcr (>, liKX'j.) 

It is a wclFkaown fact that hydrochloric acid sufticicntly free from arsenic for uso in 
the Marsh-i^er/elius ir.ethod cannot be purchased, nor is this surprisiri^^, seoin^^ that 
the acid acts on the glass bottle in which it is stored, and gia^s usually contains 
arsenic. Even the purest hydrochloric acid ohtainahle in connnerce has therefore to 
be submitted to some preliminary piirihcaLion before it can be used for any inutiiod 
of determining arsenic. 

The Joint Committee of the So(Jety of (Chemical Industry and of the Society of 
l^ublic .Vnalysts recommended a metliod for the purification of iiydrochloric acid winch 
dL'pends in principle on tlie fact first pointed out by Folimer {Hrr., FJOI, xxxiv., 31), 
that the presence of hydrogen bromide expedites the volatilization of arsenions 
oxide from a solution when it is distilled in a euneiit of liydrogen chloride and 
sulphur dioxide. The Joint (annmittee’s method consist.s in diluting the liydro- 
chloric acid to he puritied with water until it fuis a s])faafic gravity of FH), adding 
about ’> c.c. per litre of bromine, and decolorizing the yellow solution witli an excess 
of sulphurous acid. The acid, after standing for at least twelve lunirs, is boiled or 
distilled. The whole of the arsenic is contained in tlje hist portion of the acid (one- 
fifth of the whole) which passes over. 

One of us employed this method regularly until about two years ago, when it 
xvas discarded in favour of distillation with metallic copper (the fhunsch method). The 
reason.^ for rejecting the Joint C.-ommittee's method xvere threefold. Jn the first place, 
it was found very difhcult to employ the method successfully with commercial hydro- 
chloric acid. The Committee’s instructions are that acid purchased as “ pure ” is to 
be treated. In the second place, the yield of arsenic- free acid seldom, in practice, 
exceeds three-fifths of that originally taken ; and, lastly, the method is a lengthy one. 
The Keinsch method was carried out under conditions devised by Dr. L. T. Thorne, 
who very kindly gave us complete details of bi.s 'modus opemndi. In our experience, 
Dr. Thorne’s method is superior to that of the Joint Committee, as it can be used for 
the purification of commercial hydrochloric acid. When, however, the acid contains 
much arsenic the method is extremely slow. 
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The tncthod of separation of arsenic from non-volatile substances by distillation 
in picsenccof hydrochloric acid was considerably simplified and rendered much more 
exact hy Ktnil fischer’s proposal ilkr., ISbO, xiii., 177H] to add ferrous chloride as 
a rcducifi!^ acent before distillation. When, however, the residue as well as the 
diKtillalc has to be examined, the addition of iron is obviously undesirable. In view 
ol this, various other reducing agents have from time to time been proposed, and 
C. !■|■iedh(•itn and \\ Micliaelis {/ho ., IHDO, xxviii., 1 11 1) proposed methyl alcohol for 
this [jurpose. 

A few inoiitiis ago 11. (Jantoni and J. ('hautems (Arch. Sc. phrj};. 7 iat. Gtnccc cl), 
\ix., .‘lolj stated that when a current of air is jiasscd through a solution of arsenious 
oxidi- in hydrochloric acid to wliicti methyl ulcohol has hecii added at tlie ordinary 
{■Miipcrature the arsenic is vuliuili/.ed, }>robabIy in the form of tin; ester methyl 
a -senile. As soon as this Wr/rk became known to us we made numerous attempts to 
p irify arsenical hydrochlut ic acid by making use of the princi))le just stated, but 
witiuiuL success. It wa-, fuund impossible to remove arsenic by this means at the 
ordinary lemptnature. 

We need not tmter further into a doscripiion oi the numerous preliminary experi- 
ments we carried out heforc linally adopting our present process, lirietly, the process 
consists in digesting a mixture of constant-boiling liydrochloric acid and methyl 
alcohol under diminished {ncssme in a flask furnished with a rellux condenser for 
some hours in presence of bright electrolytic copper free from arsenic, and then dis- 
tilling the acid over simibir eopper, 1 iigesting with methyl aleoliol alont: has been 
found to be capable of removing all but the last traces of arsenic, hut ilie purification 
is rendercvl complete and the process considerably expedited hy liie conjoint use of 
metallic copjier. it is our practice, before commencing the digestion, to add a 
trace of metallic zinc, and our experience has shown tiiis to be an advantage. 

The det.ails of the procos.s arc a;:; follows : 

To I, .’>00 o.c. of commercial hydrochloric acid, slightly above I’l speeihe gravity, 
about iO c.c, of redistilled commercial wood-spirit are added. Tim mixture is eon- 
Laino<l in a Wurta tia.sk of d litres capacity. .Vbout o to U) grams of arsenic-free 
granulated zinc are tlien added. The flask is connected with the rellux condenser by 
an ordinary cork in which is fixed a glass rod supporting a coil of electrolytic copper 
foil, iniving a surface of aliout IdO square inches. The si'le tube of the Wurtz flask 
having been plugged, the condenser is connected wuth an exhaust-pump, and the 
boiling commenced. With acid containing from .1 to 1 grain per gallon, about three 
liours’ gentle digestion is sullioient, the copper being withdrawn and cleaned at 
least once during this period. During the digestion a black, tarry, fumtug Ihjuid 
distils over, and the greater part of this is caught in a vessel intermediate between 
the coiuleuser and the pump. It is also advisable to interpose a second somewhat 
larger vessel coutainiug water to absorb any hydrogen chloride which passes off. 
Tins water should bo changed as often as necessary. 
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A SIMPLE ARRANGEMENT OF LENSES FOR READING THE GRADUATIONS 
OF CHEMICAL AND ASSAY BALANCES. 

H\ (J. T. Hom-owav, IM.C', 

[Shoii K at I K Ct, 

Tmk usual tt'U'-;cupic or portal ilc lens arnin^eiiienls nit*, ns shown in the ti|^niro, 
replacetl by lenses eenieuted on the risin*,; ^lass* front of the balance. I’lnno convex 
lenst'S c<‘;iient<.‘tl witli ^eccotine on the insiiie of the j^lass aii‘ preferred, but hi convt*\ 
lenses eeinenteti at the eiiL;es in two or three places to small di'^cs of cork, or titlier 
soft mattM'ial cenieiiteii on the j^^lass, may be lusecl, as shown in the case of the upper 
lens in tile aecoiMpanyinj^ li^ure. 

A b-ineli lens for the pointer readin^^ is a convmhent si/e. hut :i L* inch K*ns is 



nuMicient for reading the beam gr;oluations. A bli;4ht movement of the head sufllcos 
to bring any part of the beam into the field. 

The focal length of t)ie lenses is of little importance, but they must not be 
powerful enough to produce distortion, or tliiek enougli to |Tevcni the rise and fall 
of the balance-front on which they are fixed. Tiiere i.s alwajS suflicient space for 
any ordinary lens, and as the lenses are fixed inside, they remain clean and require 
no attention or adjustment. As the len-es are not required except when the rider 
13 being used, they are out of the way while the balance- front is raised. 

This arrangement is simple and clieaj), and absolutely effective in saving strain 
to the eye, and may be applied witli advantage even to a rough balance. 
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THE FACING OF RICE. 


By Cecil if. Ckihh, B.Sa Lond., F.I.C., and P. A. Ellis Richakds, F.I.C. 

{Head at tJie Meetuuj, February 7, 1006.) 

It has been a matter of more or less general knowledge for some years that rice is 
faced, I.C., polished, with the aid of some extraneous substances, but wc are not 
aware of any references to the subject beyond a note in the Analyst (vol ii., p. 152) 
on “ waxed rice,” a statement in the British Food Journal (I'JOO, p. iG) that rice is 
finished with the aid of oil, paraflin oil being sometimes employed, and a paper by 
Matt bos and Muller {Zcit, otjentl. Cheni., 1905), abstracted in the Analyst (vol. xxx., 
p. 2(JG). These authors mention the use of “ talc ” as a coating material for various 
cereals, including rice. 

It was formerly the custom in some retail businesses, and may be so now, to 
polish the rice by shaking in a bag of sheepskin or other suitable material, the 
process being known as “ trouncing.” With the advent of machinery this simple 
method is no doubt a thing of the past ; but most of the earlier recorded analyses 
plainly show tliat, whatever the process employed, it did not as a rule involve the 
addition of any apprecialdc amount of viinerai matter. 

The following tigures for the total ash of rice are given by the authors named : 


Boussingault ... 

Fresenius 
Poison .. 

Poggialo 

Cooley’s “ EncyclopLcdi a ” ... 

.[ago (“ Chemistry of Wheat Flour,” p. 2:13) 

Bell (“ Analysis and Adulteration of Foods,” p. 80) 

Wynter Blyth (“ Foods : Composition and Analysis,” p. 211) 

Letfmann and Beam (“Food Analysis,” p 101) 

Leach (“ Food Inspection and Analysis,” p. 213) : 

Unhulled 

Unpolished 

Polished 

Ilassnll, in a complete analysis of the ash, gives the silica as 3-35 and Leach as 
G‘14 per cent, of the total ash. 

We have recently had occasion to examine a number of samples submitted to us 
under the provisions of the Sale of Food and Drugs Acts, and the very high proportion 
of ash in some of the samples, together with the presence of a substantial amount of 
mineral matter insoluble in hydrochloric acid, plainly indicated that some inorganic 
substance foreign to rice was present. 

Table I. gives the total ash, together with the soluble ash and the ash insoluble 
in hydrochloric acid, in the samples referred to, and it will be seen at a glance that in 
every case l)ut one the polished samples exhibit an increased total ash and a largely 
increased insoluble ash, as compared with tbe unpolished samples, thus clearly 
establishing the connection between the polishing and the excess of mineral matter 


ToLil A^h. 

. .. 0-5 percent. 

... 0-o2 

... 0-9 
... 0*32 
... 0*5 
... U'2S 
... 0-2S 

... 0-45 

0'3 to O'G per cent, 

. .. 4-09 per cent. 

... 115 

... O'lG 
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Also it may be mentioned that the sophis«ticated saujples can bo at once distinguished 
by the appearance of the ash as obtained in a inuille furmu-e. (leniiino rice yields a 
fused glassy mass, uhilst the ash of the polished samples exhibits a powdery appear- 
ance, and frot^uently retains, in skeleton form, the sha})e of the orij^inal granules. 
Further, it will be noticed that the variations in llie total ash are ainh’ist entirely duo 
to the substances itisoluble in acid, the soluhle ash being tiot only fairly constant in 
amount, but also almost always under O'b per cent, n. wnlnn thelimitsof variation 
of the ash of natural un[>olished rice. 


'rAIU.K I. 

Sump It’S of rfiJcjiOuui (iritju:. 



l i !(•(.• 

lM-1- !i,. 

Kinivli. 

Tutal .\sli. 

hi-cici.;,' .\9i. 


1. 


Dull 

0-29 

trace 

0 20 

2. 

Ud. 


0-31 


O-.U 

d. 

\ld. 


0'32 


0;52 

1. 

3d. 


(1-32 

() l)i)d 

o;ild 

d. 



0'32 

trace 

0-32 

b. 

— 


U-32 

OOl 

();;i 

7. 

— 


o;)3 

dill 

()-;i2 

s. 

— 


()-37 

(M)3d 

0-33d 

9. 



()-3S 

0 03 

Ovid 

10. 



0-42 

()'(t2 

o-io 

11. 



0d7 

(1-92 

Odd 

12. 

2d. 

Polished 

0*d2 

(MS 

o-;M 

13. 

— 


0'b4 

0 Lu 

0-39 

14. 1 



0-70 

i);>o 

o-io 

Id, 1 

1 2d. 

M 

O-so 

(1-10 

o-io 

lb. 

Id. 


()'S3 

on 

012 

17. 

2d. 


()‘H3 

()■ I(1 

O' 13 

IS, : 

Id. 


O-sd 

Oil 

on 

IV). 



0-Sd 

0-:i'9 

01b 

20, ^ 

2d. 


l-OO 

0 IS 

()'d2 

21. 

2d. 


1 '02 

0'd3 

OdO 

22. 

: li,d. 


i'07 

0'71 

0'3b 

23 ! * 

3d. 


1-07 

(rOb 

on 1 

24. 

2 Id. 


1 -dO 

M(i 

o-io 

2d. i 

lid. . 


1-bo 

MO 

OdO 

2b. I 

2d. 


M)2 

I'lb 

0 lb 

27. i 

i 


2*00 

Pdd 

0-Id 

28. i 

1 2d. 

J f 

2-22 

isid 

0-07 


On further examination it was found that by agitating the rice with water and 
pouring off the turbid liquid, after the grains had settled to the bottom, and repeating 
the operation two or three times, the line panicles thus removed from the surface 
contained practically the whole of the insoluble ash, while the residual grains had the 
ash of genuine unpolished samples. 
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Taulk II. 

Ash of Ponder ri riiovt d ]»y 


Iiihi'flubli* Asli. 

L*.n igatiiiii. 

No. 2d 

MO 

1-Od 

Patna 

O'Td 

0‘l).S 

No. 12 

0-ls 

0-2d 

No. 2b 

1-40 

1-52 


More detaile*] analysf s of tin; mitieral matter in the samples ^vill 1)6 found in 
Table V. 

It appears that, wliile the ash of the unpolislied rice contains only a trace of 
insoluble matter, and from '.i to 11 per cent, of magnesia (MgO) in a soluble form, 
in the polished rice the insoluble portion almost invariably forms at least 10 per cent, 
of the total ash, and eonsists inaiidy of magnesia and silica. 

Although the substane i used in the polishing j^rocess apparently adds corn- 
paratividy little to the amount of soluble ash, nevertheless, tin; latter invariably 
contains an incriuised amount of imignesium, the result, no doubt, of the [lartial 
decomposition of the silicate hy fusion with the ilkaliiie salts of the soluble ash, as 
the following figures show : 

Taiuu: 111 

Ihco. 

Carolina, unpolished 
,, polished 
Patna, polisiied ... 

.lava, polished (A ) 

M M (H) 

It may be taken for granted, therefore, that a compound of magnesia and 
silica is largely, though not universally employed in the polishing process. ^ To get 
further information we have examined a number of samples of known origin and of 
every price and (Quality, very kindly supplied to us by some of the largest wliolesale 
and retail houses in the trade, and the analyses of these are set forth in Table I\ 

P- 

Tile conclusions already arrived at are fully borne out by the foregoing figures, 
for w’itii the exception of the samples described as “ oil polished, all the polished 
samples contain excess of mineral matter, showing itself almost exclusively in the 
insoluble ash. 

Thu absolute identiheation of the foreign substance is dillicult, if not impossible. 
The powder washed off from the outside of the grains, when examined under the 
microscope, appears as transparent angular particles of irregular outline, which exhibit 
no particular characteristics, although they have a general resemblance to mica 
and talc. 


fiuaL;*' > 111 j»irL 

,[■ Asli Snlnbl,' ill IICI. 
] 1 -d per cent. 

2d-') 

20-2 

21-2 
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Taiu.k IV. 

Sivnp'csi of Kimu'ii Orijin. 


Khv. 

IVwv, 

l''ini.s!i. 

Tolal 

.\sh. 

^ ItlSoIubll' 
Ahli. 

Kosiilii.'il 

Ash. 

Carolina 

Sd, 

Dull 

(b-J'J 

(H)l 

0 dl 


Fid. 



0-Di> 

0 27 


Id. 

Polished 

Dubs 

D-M 

i) dl 


Id. 


d-m; 

on 

0-17) 

Patna ; 

Foroif^n cleaned 

Jd. to Id, 


D-71 

0 JO 

Oil 

2\d. 


[•D7 

0-70 

o-;{7 


2ld. 


1-11 

0-7o 

oil 

Jirokt-n, London milled 

2U. 


D-DD 

0 7)0 

oto 


2ld. 

Slightly ])olished 

D-M) 

OF.! 

o-ds 

Ln^lisli cleaned 

Jd, to Id. 

D-s7 

0 17 

0 10 

,, 

Sd. 



0 7)»; 

o;](; 

. , , 

hd. 

M 

I -(IS 

0 7s 

o-:5o 

Japan 

;id. 

Dull ” 

D-'J'J 

(1(101 

o-dio 

Siam, Dutch cleaned 



D- in 

01)0 

0-07 

Dassein ; 

(xeriuan cleaned 

lid. 

Polished 

0-77 

( ) ■! I. ) 

Old 


2d. 

Polisheil (contains 
damag(‘d grains) 

1-lD 

0 LO 

0 7)0 

Java : 

Natural cleaned 

lild. 

Dull 


D ()]7> 

odid 

Foreign cleaned 


Polished 

o-Ts 

o-.n 

0 1 1 

Indigo treated ... 

Id. 


D-.s.i 

0 I I 

o-.d.s 

Ik M 

2d. 



O'OD 

o-in; 

ilnglisli cleaned 

li.'.d. 


('i-7 1 

IFII 

010 


‘J.ld. 


( 1-7 1 

Did 

D-.dl 

It M 

i-hid. 


o-DD 

0 7l 

0 ds 

M 1 ' 

-i.d. 


1-1 i 

0 7;; 

oil 

Dutch cleaned , , . 

:ui 


f)-)D 

0-07 

0’d:i 

M •! 

:M. 


D'Dl 

0 ill 

0 7)0 

,, „ 

:id. 


D-Oi 

0 do 

odo 

,, ,, 

dd. 


( )• 

0 :;7; 

o-ds 

,, 

:u\. 


D-D!i 

O-IO 

OdO 

Burma 

Ban goon : 

1 Id. 

Dull 

D-JD 

ti ac<‘ 


Rice with hull ... 


J^rown 

2’i;2 


i dO 

Rice de-hulled in the 

laboratory 


Very dull 

\d2 

(M:f 

111) 

Oil dressed, in Holland 


Slightly polislied 

D'JO 

O'Ol 

02'.) 

Broken, London milled 


Dull 

fkoJ 

017 

{);i7 

Antwerp milled 


Polished 

Pin 

r)'H2 

Odd 


* rrf>l):ib]y by oil <jr nornc oltii i 

t IV<ifjtifVilly Jill hi lie, i. 
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Kvoti the wholesale dealers appear to have no certain knowledge of the modus 
opnatuh of the polishing process, which seems to be a carefully-guarded trade secret, 
and no doubt ditlers slightly in ditTercnt countries as regards both the method and 
the nature of the added substances. Steatite, French chalk, powdered talc, and 
mica are amongst the substances hinted at. We were informed that two of the Java 
samples had been treated with indigo in order to improve the colour, but we have so 
far been unable to verify the statement. Tlie following table shows the composition 
of these, together with that of the insoluble matter actually found in the samples 
examined by ourselves : 



Taui.e V. 





of Siliciou-s 

MiittiU’. 

ruliHhtvl iiicc. 



MkO. 

Fr..O, - Al./), 

(Carolina 

Gl 

22 

presonf^ 

Patna 

0() 

22 

5‘8 

Java ... 

54 

21 i 

present* 

A. Unknown origin 

02 

22 

IP „ „ 

02 

25 

OT 

(’. „ „ 

02 

25 

present* 

1). „ „ 

.AS 

2S 

7-01 

K 

01 

20 

9-00 

French chalk 

01 ^ 

2!i 

4 -02 

Talc 

57 

50 

5'(i 

Steatite 

02 

55 ‘ 

3 to 4 


Assuming that one or othoi of these substances is used, the dillicult question 
which always confronts the Public Analyst in such matters at once arises — Is this 
method of treating rice to lie regarded as adulteration ? 

On the one hand, it must be admitted that it is absolutely unnecessary, inas- 
much as there are other modes of polishing which are not open to the same objection ; 
and, moreover, there is no reason whatever, apart from the whims of certain purchasers, 
why the grains should not be left with their natural surface, as, indeed, is the practice 
of some of the chief rice-eating nations, notably Japan. 

The proportion of foreign matter present in some of the samples is quite 
sutlicient to constitute a fraud, inappreciable, perhaps, by the individual purchaser, 
but ample to give to one unscrupulous vendor an unfair advantage over his more 
honest rivals. 

Further, on the medical aspect of the case, it has been suggested to us that there 
is the possibility that eveu very small quantities of an insoluble mineral substance 
may bo injurious to health, not, of course, owing to any chemical action, but merely 
by the mechanical irritation it might set up, and because of the possible formation of 
fiecal concretions. 


Quantity not estimated. 
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On the other side, it has; been ur^^ed that the proportion of foreign matter is at the 
worst small and at the best negligible; that the amomit of irritation likely to be set 
up must be extremely slight, and would he quiti* as likely to lu^ benelieial as others 
wise by the promotion of peristalsis. As the alleged adulterant is more i‘x pensive 
tlian the nee itself, there could be no possible temptation to tlie nianufaeturer to 
adopt the process for the purpose of fraud, and in adilition to this, it might also bo 
urged that the foreign matter generally is, ami ah\a_\s iiiighl he, largely removed 
during cooking. We understand this is the eustotn of native eoi>ks in India, by 
wiioin the rice is always soaked and washed before use. 

Whatever may be the opinion in rt'gani to tlie legal aspect of tlu' ipiestion, it is 
somewhat slartling to rellect that an article of diet of siieli eonimmi and widespneid 
ime, liitiierto accepted as one of the luirest forms of vegeta})le food, sliould so 
fia-.jUeiiliy contain a substance of a fereigii nature. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

The “Aldehyde” Value of Milk. R. Steineg’g:er. i/tit. I’ltn-rs. Nuhr. 

Gcfinss7ii., r.Hid, X., 0o!)(‘)71.| The addition of forniahh'hyde to milk cauBCH an 
increase in the acidity of tin; latter, a[)art from that due to the acidity of tlie 
formaldehyde solution itself. Thu acidity increases wit h the ijinintity of formalde- 
hyde added until it reaches a maximum with the addition of I -H per cent., or about 
d per cent, of the ordinary 10 per cent, formalin sointion Tie: diherence between 
the original acidity of the milk fi^xjiressed in Soxlilet 1 feitkel degrecH) and tlie acidity 
of the same after the addition of d or li c.c, of formalin is termed by tlu; author 
the “ aldehyde ” value of tlie sample, 'bhis value for rnu-mal inilks varies between 
d .s and ?S-d. For the milk from single cows tlie value remains practically constant. 
In the case of colostrum the value rises as higli as hut decreases as tlie milk 
becomes normal. The increase is observial witli boiled milk, showing tliat the 
phenomenon is not due to the action of an oxidizing fernient. As the aldehyde 
value varies with tlie amount of casein and other jirotcids in tlie nnlk, the increase 
of acidity is undoubtedly caused by the chemical reaction h(;tween the formaldehyde 
and these proteids. The determination of the aldehyde value is proposed as a 
means of detecting the presence of added water in milk, as this form of adulteration 
decreases the percentage of proteids in the milk, and, conse^piently, the aldehyde 
value. Abstraction of fat does not influence the value. W. Ik H. 

The Quantity of Water in Canadian “Domestic” Butter. A. McGill. 

{Camflian Inland liecenue Veparhnent, Bull. 107, 1-12.) — J^y domestic butter is 
^meant butter as found in the retail market, and intended for home cotieumption. 
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Of 140 saraploH of tliin clasH of butter examined, only 1 contained an amount of watt-r 
in exceH^ of lb poj* cent, lli^dit of the yainples contained from 14 to ib percent, 
atwl in IH samples the water was below 10 per cent. One of the samples eon- 
taifietl borate preservative. W. P. S. 

Detection of Phytosterol in Lard in the Presence of Small Quantities 
of Paraflin, and the Determination of Small Amounts of Paraffin in Lard. 
E. Polenske. {ArhetL GcfitnulheitsinnU-, IbOb, vol, 'I'l, pp. oTb-d-ib.) — The 

sensitiveness of tlie phytosterol acetate test (Analyst, I90i^, xxvii., 94) is sometimes 
vitiated by tlie presence of traces of paratrm in the fat under examination. The 
paraflin becomes morf^ and more concentrated as the acetate is recrystallized, until 
at last the melting-point obtained falls to that, of the parall'in that is, about 
liy taking arlvantage of the slight solubility of phytosterol in petroleum spirit, it is 
pos.sihle to remove the parallin. The unsaponihable residue obtained from 100 granis 
of fat in the usual manner is placed in a cylinder of about *4-c,c. capacity, and 
tntatrd with 1 o.c. of jjetroleum spirit (boiling-point below C.). After stirring 
U)) the residue with a glass rod, the cylinder is stoppered anti placed aside 
for about twenty minutes. Thu whoh; is tlien jioured on to a small ])ellet of cotton- 
wool [)liLced in the stem of a funnel, and the residue and filter wasiied live times 
wiili petrolmmi spirit, using O'd c.c. ef the latter each time. The residue of phytos- 
tcrol is liiially dissolved otT the cott(;n-wool with a little etlier, evaporated, and 
acelylaltal. removing the jiarallin, the above process concentrates the 

pliytosterol in the residue, as clielcslerol is considerahlv more soluble in petroleum 
spirit. 

For the determination of small quantities of parallin in fats the crude, iin- 
saponiliable ixisidue from 1(.)() grams of the fat is lu ated in a strong glass tube with 
0 c.c. of concentrated sulphuric acid to a tcinpi-raiiire of 10-4° ( for I'jie hour (a 
mixture of 10 parts of glycerol and (iO parts of water boils at lOl to 10-r C.l. After 
c;ooliiig, the contents of the tube arc ths'ken out three limes with petroleum spirit, 
using 10 c.c. each time, and continuing tlic shaking for oin* minute. The extracts 
arc united, washeiiafew times witli a little water, the petroleum spirit is evaporated, 
and the residue weighed after being dricil at lUO'^ SboiiUi only traces of parallin 
be present it is advisable to subject the residue to a second treatment with sulphuric 
acid. ^V. r. 8. 

The Determination of Tannin in Wine. L. Kramszky. (ZciL anal Chem., 
190.J, vol. 44, pp. 7d(l-7b0.}— It is shown that the method of Neubauer and Lbwcnthal 
gives not only the amount of tannin, but the sum of the tannin and colouring 
inatiers. Barth’s colorimetric method has the same drawback, and is also not 
generally applicable. .\n ammoniacal solution of ^inc sulphate (or of nickel sulphate) 
yields quail titali VO results with solutions of pure tannin, which agree well with those 
obtained by the Neubauer-Luwenthal method, and at the same time does not pre- 
cipitate tlie colouring matter of wine. • The reagent is prepared by dissolving about 
grams of pure /.iuc sulphate in water, adding ammonia until the precipitate 
fii>i formed redissolves, then an additional -lOO c.c. of ammonia, and making 
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up tiiu lifplid to a litre. For tlie tleteriiiiiiutioii of the tannin .“>0 e.c. of a rotl 
wine or RVi c.r. of a white wine are ronhered alkaliih' witli annnoniuin 
hydroxide atid heated, no noiice Inin^ taken of any preeipitate that may be 
fonn.ed. The liquid is tiien treattai with '20 e.e, el the rea^amt and stirred until 
the zinc tannale separates, after whicdi dOO c.e. of iioi water are added, ami the 
wliole allroved to ^tand. The preeijniaie is repeatedF' w ishevl by deeantation witii 
hot, sii^jlitly aiunioniaeal water, and tinally hroti^lit uii lo the tlher (preftnaihly a 
Gooch’s crucible containing asbestosi, dried at Um to i.Ui ( . and wt i^^lied. It is 
tlnuj oxidl/ed by means of a few drops of strotiit nitric aeiil, and i;:nited after r‘vapota- 
fcion of the acid, ddie ditlerenci* fietweeii tii<> twe wei^dits ^dves the amount of 
tanriiii. Tile author i^i\'es a series nf results ttiin- nluanu'd witli solutions of pure 
tannin and with wine>, including; some te whn h li:;d be. n added known quant ui<'s 
of ratmm. (’ump'arative determinations wmi- made li\ the method of Neiibauer 
r\nil I j iw en l lial, tne dilleia'iice lietWetui the re-nlts in tlir «‘ase t>f o d wines rauf^ini^ 
from d-dd to ()'< is ^ram, Accordiu;.; to Nr-uhaufr, a deduction oi ()■();> to O-Ol j^ram 
must he made for the colonriipL: matters in <latk ici wim-^ when the permanpinat<* 
mi'tliod is us«’il. As regards the (pie^tion of gallic aeid, the author eousidtu's that 
it is prohaiily only presi.mt in traces in si.nind led wine-^, hut that, unsound wines may 
])OssiLdy Contain considerably moi'e. j-',\pei imenis tn d<Uornime the inllmmce. of gallic 
aeid on Lite deteianinat ion of the tannin h\ tiie /inc metiuul iiavi* civen tlie following' 
results; tl) Gallic acid is not preeipitated by rtiuniomacal /anc snlpliate solution, 
(d) Wines to which a known tjuantity of L^allic aeid has hem added cb'e, on analysis 
hy the motliod of Xtnihauer and laiwamthal, a hiehrr value ilian oorrcspotids to 
the sum of tile tannin, colouring malter, and added oajti,* acid, id) In crndain cases 
tlie presetice of Gallic, acid ])i‘eveiits ihu preripitatioii e,f part the tannin hy 
ammoniacal zinc suljdiate solution. (\ A, M. 


A Honey Substitute. G. Reiss. MrG;/. ag;.,//. \\n\o, 

voh dd, pp. j — nder the name Friiklin ' an article has recenlly heeai 

placed on sale as a honey sulistitnte. !r consists of cane -u^^ar an<l a hi nail quantity 
of tartaric acid, a little caramtd beine aisri prf’^r'nt. Accfji'dmo tri the direclimrs iriven 
w'ith each packi t o! the article, d0(' ^'rams of tlie latter are Iteated to l)f)ilino with 
hdt ^'rams of wat^-r, and tlie mixtuin' them ke[)t in a warm place for half an hour 
m onler to ofaai'n a lioneydike product. The author has himsejf jirepared artilieial 
honey hy treating “ Fruktin ” in tliis wav, and frean it obtained the following 
analytical data: Specific gravity of a Holntir,>n of 1 part in d jiarts of water, Idl; 
invert sii^nar, dd'-Td per cent,; cane-sugar, IFCi.q pr-r cetit.; ash, 0-hdl per eent. ; 
polarization of a 10 per cent, soluiion oijserved in a dhtO-mm. tube, + TAid' ; after 
inversion, -d'TF. The ]iroportion of cam* -ugar is, as will he semi from tho 
above figures, about four times greater than is hamd in natural honey, whilst tho 
percentageof asli is much lower. At the same time, a mixture* of I part of “ k'niktin ” 
honey with d parts of pure lioney would contain about 10 per cent, of cane-sugar, and 
such mixtures would only differ from natural iioriey in tiudr low percentage of ash 
and in the presence of tartp.ric acid in them. Wh P. S. 
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Valuation of Saffron. A, Jonscher, (Zeit ojfentl Chcm.^ 1005, xi,, 
111-117.)' -The stigma of salfron possesses a considerably higher aromatic or spice 
value than the pistil, as it contains more ethereal oil and crocin. The stigma is also 
superior to the pistil as regards colouring power. An approximate method for 
determining the value of a sample of saffron consists in boiling OT gram of the air- 
dried sample witli lU c.c. of 5U per cent, alcohol, at once cooling the mixture, and 
then allowing it to stand for one liour. The solution is then filtered, and 5 c.c. of 
the filtrate diluted to 100 c.c. with water. The coloration is then compared with 
that produced by a good specimen of salfron under similar treatment. W. P. S. ^ 

Determination of Vanillin. J. Hanus. {Zcit, Cuiers. Nahr, Gcuussm., 
1905, vol. 10, pp. 5 h 5'5!U.} Vanillin is quantitatively precipitated from its aqueous 
solution hy v/Miitroben/hydraxide. The presence of the ordinary adulterants of 
vanillin, such as acetanilide, benzoic acid, salicylic acid, and sugars, is without 
intluence on the precipitation. Foi- the determination of vanillin in vanilla the 
following method, based on the above-mentioned fact, is described : About 3 grams 
of the vanilla, in small pieces, are extracted for three hours with ether. The ethereal 
solution is evaporated at a temperature of GO'' C., the residue is dissolved in a little 
ether and filtered into a small llask, the filter being washed with ether. The etlier 
is again evaporated, the residue heated with 50 c.c. of water for thirty minutes on 
the water l)atli, and the emulsion so obtained precipitated with a solution of 0'2 gram 
of ?/i- nitrobenzhydrazide in 10 c.c. of hot water. The flask and its contents are 
placed on the water-bath for thirty minutes, and then set aside for twenty-four 
hours. The mixture is now shaken out three times with petroleum spirit to remove 
fat, the extracts, after separation, being filtered in a Gooch’s crucible, and the 
precipitate itself then rinsed on to the filter, washed first with water, then with 
petroleum spirit, dried at a temperature of 100 to 105 C., and weighed. The weight 
of the precipitate multiplied by the factor 0 1829 gives the amount of vanillin 
present. 

The method is also applicable to the determination of vanillin in alcoholic 
extracts, but the alcohol must first be removed by evaporation at a low temperature. 

W. P. S. 

The Determination of Iodine in lodated Thymols. H. Cormimboeuf. 

{A/nt, dc Chim. anuL, 1905, vol. 10, pp. 453-451.)- lodated thymols (aristols) coiitarn 
from 15 to 15 per cent, of iodine, according to the mode of manufacture. Most 
of the commercial products are chlor-iodo- rather than di-iodo thymols, and there 
is a risk of tlie whole of the halogen present being determined as iodine if the 
ordinary methods of Carius, etc., be used. The following method is recommended 
as giving only the iodine and requiring but little material : 0*5 gram of the sample is 
thoroughly mixed in a mortar with 3 grams of dry sodium carbonate, and the mixture 
heated gradually in a platinum or nickel crucible until nearly complete combustion 
of the organic matter, after wliicli it is fused. The mass, when cold, is treated with 
hot water, the solution filtered from any particles of unburnt carbon, the filtrate 
mixed with half its volume of ammonium hydroxide, and the iodine precipitated 
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with silver nitrate in the usual way, Tlie lilt rate is aciJilital with niirie aeitl, a 
precipitate i.)f silver chloriile being obtained in the [*resenee of elilorine. ('. A. M. 

Oil of False Savin. J. C. Umney and C, T. Bennett. {Pi:<irni. UX)'), 

vol. 7o, pp. MiT Sili).) The oil of savin as distilh-d iu tins eouinry, in (lennany, and 
in tlu! South of France, varies considerably. This is preliaihy <iue to the fact tliat in 
the latter country tlie oil is distilK^l from falsi* savin, J H>:i}>i'r:is Pltutncin (tlio 
common Mediterranean species), whilst in the former ilie distillers usi> J iiiiij>t’rus 
The following results were obtaitied witli i)u>h“ speeimens tif the oil : 
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The oil frotji ./. I‘Iu>'nicia contains over To jX'iM'ent. of piriene, tlic liydrocliloriilc 
of which inells at li^o^ C., and the nitrosocliloride, after omi rccrystalli/ation, at 
10< C. A sesquiterpene, cadenine, is also present ill tin; oil. W, 1’, S. 

Examination and Assay of Aloes. L. v. Itallie. (Ph>inn. }Va‘khl(ui, xlii., 

; through Vh,\rui. 1900 ^ vol. To, p. odl.) Tin; author consj<le.rH that 

Tschirch’s method (Anwuvst, 190d, xx\,, 2 hi) is opcti to olijecfcion, and modifies it as 
follows: Five grams of the powdered aloes are war?n(;d with d c.c. of nictliyl alcohol 
until a homogeneous litpnd is obtained; dO c.c. of chloroform are then added, the 
mixture is shaken for five minutes, and allowed to stand until clear. The solution 
i.s decanted, evaporated to di*yness, and the residue again dissolved in methyl alcohol 
and precipitated. This treatment is repeated a tliird time, liy the use of this 
method Cape aloes were found to contain from 14 to Id ]x;r cent, of resiti, and 
Curacao aloes from 11 to ill per cent. Objection is also raised to Tschirsh’s pro- 
po.sed colorimetric determination of aloin by Schouteten's reaction (green fluorescence 
with borax solution] on the ground that it is far too subjective, the author finding 
IDO per cent, of aloin in a sample of aloes. Determination of aloin by precipitation, 
as tri-bromo-aloin, succeeded with pure aloin, but indicated 71 per cent, of aloin in 
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(Japo aloes anii 72 per e».eic. in C'uraeao, which results the author considers to be 
iiitjch too hit'll. W. P. 8. 

Analysis of Powdered Extractor Nux Vomica. W. H. Lenton. [Pharjn. 

Jninn., Ihhd, vol. 7d, p. >>Gt,p -The following process is particularly applicable to the 
uiiiilysis of the powdered extract of nux vomica, and is similar to Ihrd’s method 
(l^hnn/i. JfiUiU., xi., h o71), dilute alcoliol being used as a solvent for the powder, 
and a mixture of ether and cliloroforni for the actual extraction. Ten c.c. each of 
etlier and chloroform are placed in a dry ‘■f^paraiing funnel, 2 grams of the powder 
are introduced, then o e.c. uf !}0 per cent, alcohol and o e.c. of concentrated solution 
fd anifiioma aie added, and, linally, .j c.c. of water. The whole is well shaken for 
alK^ut oni' iiiinnu*, uHowed to settle, and the etiier-chloroforn» layer drawn olT into 
anutlier se[iarating funnel, where it is shaken with o e.e. of 10 per cent, ammonium 
earhonate sulnlion. Aftei’ shaking the ether-chloroform once more with ammonium 
I’arhonate s<)liiii<jn, the former is drawn olf and placed aside. Tlie alkaline motiier- 
licpnu- is twice again shaken out with 20 c.c. of the ether-chloroform mixture, and the 
extract wasluMl wnth the ammonium earhonate used for the tirst portion drawn off. 
Tim mixed ether-clilorofurm solution:^ are then treated us usmd for tlie determination 
of .strychnine. \V, Lh 8. 


ORGANIC ANALYSIS. 

Studies on Formaldehyde in Aqueous Solution. F. Auerbach. {Arbeit. 

Kiuscrl. GcHunAkcit^^atnle, lOOd, vol. 22, pp. l-ll).)--Tlie foriiialdediyde solutions 
einployeil in the experiments described were jnepared ijy subliming tri-oxymethylene 
in an atmosphere of nitrognui, and colhmting the vapours in water. For the deter- 
mination of formaldehyde the sulpliite method of Lumiere and 8eyewet/ (Analyst, 
IfKf 1, xxix., 2Sh) was found to be very useful, but for small cjuantitios the iodine 
metliod was preferred. The results of determiuatloriS of the molecular xveights of 
solutions containing varying amounts of formaldehyde lead the author to conclude 
that formaldeiiyde exists in aijueous solutions for the greater part in a liydrated or 
polymeri/ed form. As the temperature is increased the simple molecule predominates. 
On distilling formaldehyde solutions of any strength whatsoever the distillate is always 
pioorer and the residue richer in formaldehyde than the original solution. Tfiis fact 
should be taken into consideration in the detection and determination of formalde- 
hyde. it is further shown that the boiling-point at normal pressure of formaldehyde 
solutions falls from 100' to 00"" C. as the concentration increases. W. P. 8. 


Distinction between Phenol and Cresols. C. Arnold and G. Werner. 

{Apoth, /cit., XX., 02o ; through Pharm. Jouru,, 1005, vol. 75, p. 837.) — The following 
reactions are suitable for the identification of phenol and cresols : 

PhenoL — To 10 c.c. of the solution to be tested are added 10 c.c. each of 
potassium hydroxide solution and alcohol and 1 drop of aniline. After shaking the 
mixture, 5 drops of hydrogen peroxide and 10 drops of sodium hypochlorite are added 
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and tlii* whole a^ain sliaken. Vhonol {^ives :i transient dirly ivd coloration, ohE\nj 4 in}j[ 
to yellow ; 0 -. t\n<l tviore^iol, a violet, e-lian^in:; :U once to ^recni : y. crt'sol, a 
violet, whu h at nm-e dis^appears. 

■.'■ill - .. With ic-rrie chloride c. cresol ;;ives a hliic ccloiir, rapidly chanpin^ to 
^reeii ; phenol, m. crchol, and tricresol, a viol-i : . , err--ol, a hlne colour. 

Oil wai'iinn^ with a lutle piithal’c acid :in<l d vlrop^ of ‘iulpluirie acid 
n.-cresol itives a eherry^red, phenol and trier* -^ol a dark la .l, *■. <'ri'aol :l idu*rry-rcd, 
^ ■eresol an tu-anua* colour. When diluteal with water and reiuleiaal alkaline willi 
sodium ip\dro\ide phenol ^ives a luaecnt :u o-cresol and tricresol a violet-red, >k eresol 
a l.dui'.h violet, and erestd a yellowisli coKaur. 

( o ••* n A dilute^ aininoniacal solution of cre>ol wham hoihal and 1 1 ealed witli 
luomine walei' eive> no ei *loratii*n. Ihuaiol jind (-aaesc*! treated in tiiisway eivo a 
blue colour , e, eres(d and tricresol a hluish-o) een. 

if a trace of poLas>iuni nitrate lie ad*ied to a si)lulion of a little of thi* suhstanco 
in >alpl;ut:c lu-al, a dark-red colour i-; (ihtained in tli(‘cas( <if eresol, all the othern 
an i*'ie'r:ikl _ueeii coloration. When ililuted with water aiul treatid with an 
c\eess of anmionia, ci’esol ^ives a yell'tw eolour, all the I'thers a ereian W, 1*. S. 

On the Inflammability of Celluloid Articles ta -eMi-dm^ to rNpeiinamts m^d(^ 

hy hr. ( Mnaai--, director "f tlu‘ l.ahoratorv of tie’ Ministry of khnance, St, I’etfU's- 
hur,;,t-i J. Bronn. inoj>u\ ('Ihiu., 1 Ddd. wiii.. I'dVh.) It is -hown t haf when 

heatod to loir [for iiistancin hy contaii. witl; a st(>ani heat or) articlos made of 
celluloid (h'coinpose i-\othernncall v, Altliou',tii the ijuaioitv of hea! develnpi d is not 
sulluueio to set the celluloid itself on lire, il will cau^e ttie jiaper us< f! for j)ackin),f 
to sinoutder. a slieht drau;,^hl of air heino tlu-n Nullici'-nt to caiisi' the whole mas« 
to iunue. dhic teinperatnn,' of i'^^nition nf celluloid appears to In* fairly lii;;h, ranj^iii;^ 
from ddd ' to ld7 in the case of f*'tir article:, exainined. t liat of ]tyrr)\ylin heinj» 
only \\ liite Ci'lluloid limitation ivoi v i is monj dilhmli to ip'idte thati the 

otlhu' kirids Celluloid articles may now only lie sent to ICissja when piiek(-d in 
wooden or metal cases. A. (h I,. 

The Detection of “ Blown ' Fatty Oils in Mixtures with Mineral Oil. 
J. Marcusson. {Cia >h. L’rr. /•■. //- n, In n, Ihi'.',. opo •j'Oh.j “ Idown '* rape 

and cotton-seed oils ai'c stateil to be the two preparations rjf this kind most used in 
lubricatin;; mi.vtures, Tlieir jiresence cannot lie d<'teftod hy determination of tim 
iodine value or molecular eijuivalent of the fatty a<-ids, “ !jlr)\vn ” cotton-seed oil 
does not ^ive Jlalphen's or Milliau’s reactions, though it eiv' s the brown coloratbm 
with nitric acid. The latter reaction, however, i-^ also piv(*n hy “l^lown" rajie <>11. 
Tlie author relies upon the followinii tests to distinguish betwer-n the two “ blown " 
oils: (li Tlie odour of ilie mixture and of tlir; fatty acids, recallin',^ that of the 
unblown oils. (2j The consistency of the fatty acids oily in tlie case of “blown ” 
rape oil, semi solid in that of “blovvrr’ cotton-seed oil (:-]) The behaviour of th (5 
respective lead salts towards ether. Thus the arnountH of fatty acids from the lead 
salts insolulde in ether rp.^^ed from 1 ii to 2() <1 per cent, in the case of five “blown ” 
rape oils, and 32-9 to 4.0-H in the case of two cotton-seed oils. The difTercnce was 
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i/iore rriarkcd when the solubility of these fatty acids in petroleum spirit was com- 
pared, the rape oils yielding 0 to &7 per cent, and the cotton-seed oils 23'3 to 
per cent. Tlie fatty acids from the insoluble salts of the “ blown ” cotton-seed 
oil melted at o f to Q, whilst those of the “ blown ” rape oil were oily or seiiii- 
Holid. The following table gives results thus obtained, the amounts being calculated 
on the quantity of oil used in the preparation of the lead salts : 

' Kfitty Aeid.i I’nttii htiHl Saltd insoluble in Kther. 


KtJi'i of Oil, 

rotal Kiitty Acirls. 

Valty A< i<ls 
.sdliilili; in 

i Fatty AritT 

i in 

i 


i’ctrok'uiii ."Spirit. 

; IVtroIeum S[>irit 

i 

t’er 

I’lT Cent. 

i P<T(>in. 

Goininercial “blown ” rape oil ' 

1-2 

T2 

0 0 

Ditto 

ITo 

5 -7 


Kape oil “ blown ” in laboratory... 
(Commercial “ blown ” cotton-seed ' 
oil 

20-b 

^i-7 

; 1T9 

32-9 i 

23 '3 

9-0 

(Cotton-seed oil blown ” in labora- ' 
tory 

1 

45-H 1 

32 5 

13-3 


C. A. 


On the Determination of Sulphur in Liquid Fuels (Petroleum, Oil, 
etc.). J. Matwin. {/cUs. tuujcw. Owm,, li)0o, xviii., 1700.) — The author recom- 
mends a modilication of Drehschinidt's method in place of that of Goet/1 (An.\l\st, 
190b, XXX., 370) for the determination of sulphur in liquid fuels, as much larger 
quantities (bO to 100 grams) may be used : The fuel is burnt in a small lamp jjro- 
vided with a wick, the products of combustion being led through a 5 per cent, solution 
of potassium hydroxide contained in thiec wash-bottles, Tlie difference in weight 
of the lamp before and after the experiment gives the quantity of fuel burnt. No 
test analyses are given. A. G, L. 

Determination of Sulphur in Petroleum and Bituminous Minerals. 
F. C. Garrett and E. L. Lomax. {Joum. .Soc. Chcm, huL, 19U5, xxiv., 12 T2.)— 
A convenitint quantity (0*7 to To gram) of the substance is intimately mixed in a 
small crucible with 3 or 4 grains of a mixture of 4 parts of pure lime with 1 of 
anhydrous sodium carbonate, and the crucible completely filled with this mixture. 
A larger platinum crucible is placed over the small one (mouth downward), the 
whole inverted, and the space between the two crucibles filled with the lime-soda 
mixture. The apparatus is then placed in a mufile furnace heated to bright redness, 
the mouth of the crucible being covered with a thick pad of asbestos board, which 
prevents distillation from the inner crucible before the mixture in the outer crucible 
is heated, due to radiation from the roof of tbs mutfie, and the pad may be removed 
as soon as a flame appears. The roasting should be continued for two hours, after 
which the mixture is brought into w*atcr, any sulphide oxidized by bromine, and 
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the solution aeidifiL'd, filtered, and precipitated by l>:iriuin chloride in the usual way, 
the solution beinjx allowed to stand on the water- bath for twenty- four lionra before 
filtration, if thi- amount of sulpliur is small. ((. ^ Anaiasi’, lOOo, xxs., 11 H.) 

W. H. S. 

Estimation of Tannin as Strychnine Tannate. S. R. Trotman and 
J. E. Hackford. {-Ivum. .s c. Chem. /l’t'., ItKi.', wiv., UMHi.) -The })resent absorp- 
tion methods of determination are very unsatisfactory, even hen the hide powder 
is replaced bv collin, and tlie authors have invest if;aled a lar^e number of liodiea 
with tlie object of obtaining' a compound of tannin which eould be readily preeipi 
tatcal and wt‘i;,died. Metallic salts })roved useless. preei[)itatioii bein^ incomjdete, 
ac 1 after e\perimenii'i;.r with many organic bases, including phen vliiydraxiiu^ ainl 
various primary and secondary amines, the alkaloids were tried, and strychnine, one 
inulrculc of which combines with one molecule of tannin, finally adopted, as it <loos 
I'Ot jjrecii»itate gallic acid, and its tannate is highly insoluble in water. Sullieient 
nmte'ia! is extracted with alcohol in a Soxhiet extractor to yield about (f'o '^niiw 
tannin, the solution evaporated to oO (.-.e , tran-'fened to a 100 e,c. flask, and made 
up to the mark with water, thus precipitatinfj; any resins and similar Indies. These 
are tillered ofT through a dry (loocli crucible, and the tannin estimatcal in the filtrate, 
do c.e. of which are placed in a doO e.e, flask, diluted with water, the cooled strych- 
nine solution (prepared by dissolving (i do gram strychnnu! in do c.c. alcohol, and 
mixing witli an epual volume of water) added, and flu* solution made up to doO c.c. 
This method of treatment is essential, as otlu!rwis(* tluj preci])itate is dilVicult to 
filter. The contents of the flask are now filtered through a weighed (looch crucible 
of piatinum or ])orcelain, having a diameter at tin- Ijottoni of 1 to d inchcH, with a 
tliin mat of asbestos over the bottom. After filtration the Lanimte is )>artly air- 
dried, and the dehydration completed in a vacuum oven lu-atcd to about frO . The 
soluble non-tannins are delerinined by eva])oraling dd or do c.c. of the liltnite from 
the resinous malter. The artjount of tannin found hy the nurthod is invariably le-^s 
than tliat oljtained bv the use of hide powder or collin. . H. S. 

The Detection of Biliary Pigments in Urine. L. Grimbert. PharuL 

C' .A/e, ilKid, xxii.. b‘>7- Ihd I Tlie following method combinf;s tlu; principles of tlie 
methods of Hainmarstet] and Salkowski, but it is claimed that it is more simple than 
• ■itlier : Ten c.c. of the urine are sliaken with d c.c. of a in per cent, solution of 
barium chloride, and the mixture subjected to centrifugal for(;e. 'id](i ]>recipitate, 
consisting of the sulpliate, phosphate, and biliruldtjate of barium, is mixed with 
1 c.c. of dO per cent, alcohol containing d per cent, of hydrochloric acid, and heated 
for about a minute on the water-bath, after winch the tube is allowetl to stand. If 
the supernatant liquid over the deposit i.s bluish green or dark green the presence of 
biliary pigments is indicated, wliilst in their absence the liquid is colourless, if 
there is a slight brownish tint the hydrochloric acid may have been insulheient 
to oxidi/e the barium bilirubinate, and m that case, and that case only, 2 drops of 
hydrogen peroxide (10 vol. solution^ are added and the tube; again heated on the 
water-bath, after which the green colour will appear. If the brown tint continues 
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after the iifldition of the liyflro^en peroxide the presence of certain altered products 
of biliary pi^tiieitts is inriicaierl. These are only met with in urines that have been 
allowed to stand for some time. In certain pathological urines the separation of the 
barium biliriihinate is promoted by the addition of a few drops of a 10 per cent. 
Holution fd sodium sulpliate, C. A. M. 

Estimation of Naphthalene in Coal Gas. C. J. D. Gair. {Journ. Soc. 

Chiu/i, In4., Kviv,, l-i7*d.) -Three methods are described, the lirst a slight 

modification of f'olman and Smith’s, in which a measured volume of gas is passed 
through three Woullt's bottles, each containing exactly oOO c.c. of |)ieric acid, the 
contents of the hotth-s mixed together in a 'JO-ouiice flask, and heated on the water* 
haih at f>(P (y. until tlui precipitated naphthalene and naphthalene picrate have 
entirahy dissolved, the flask Ijeing closed with a cork tlirough which a glass tube 
dips into a beaker containing a small (juantity of picric acid from the WoullT’s 
iiolth s. This is afterwards returned to the flask and its contents cooled, when 
naphtlialene [licrate ctyslalli/es out, i.s dried in t-'U iio or in a warm room, and 
weighed, whf'mM^ the naphthahme may l>e calculatf'd ; or an alifpiot part of the 
clear residual picric acid may bo titrated with sodium hydroxide, using laemoid 
as indicator, sliowing the amount of picric acid taken up by the napthalene. This 
method, though dt^vised for pure e,oal gas, is applicable to impure g<is if the ammonia 
be first removed i)y passing the gas through oxalic acid before entering the picric 
acid solution. 

The second method, due to Somerville, consists in passing a known quantity 
of the gas through tlirt'O glass tubes, 7 inclios long and 1 inch wide, fitted up as 
WoullVs bottles, and eaclr containing llo c.c. of 70 per cent, alcohol. The alcoltolic 
solutions iire then mixed in a flask, oxalic acid added if necessary, until the 
atninoiiia is neutralized, as shown by litnuis-paper, and filtered, tlie filter-paper 
being thoroughly w’anhed with dilutt? alcohol. About oOO c.c. of concentrated picric 
acid are then added, the liipiid agitated, and allowed to stand for half an lioiir, when 
all the napiithalene picrate will liave separated, and may be filtered, slowly dried, 
and weighed, 

third method, devised by the author, depends on the solubility of naphthalene 
in acetic acid. A known volume of gas, usually not exceeding 3 to G cuific feet, is 
passed through 3o0 c.c. of acetic acid (specific gravity 1*011), contained in two 
WoultFs bottles, a small Wonllfs bottle with 1 oO c c. of picric acid being placed 
after the acetic acid to catch any unabsorbed naphthalene. The contents of all 
three bottles are mixed in a flask, and 50if c.c. of concentrated picric acid solution 
added, when the naphthalene picrate separates out at once in large fiocculent masses, 
which are easily filtered olT, dried, and weiglied. \V. H. S. 

INORGANIC ANALYSIS. 

The Determination of Bismuth, and its Separation from Copper, 
Cadmium, Mercury, and Silver. A. Staehler and W. Scharfenberg*. 

190o, xxxviii., 3S02-:)Hi)9.) — The method described is based upon tlie 
quantitative precipitation of bismuth by sodium phosphate, even in the presence 
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of liYilrochl ric ju-iJ. Kroiu 10 to JO o.i'. of the ‘•ohiiiou of iho bismuth salt ^0*1 to 
U J jiam of bis'iuiih) :irt‘ JiliiitHi to ilou or 100 o.c., jliuI lioatiai to boiliiij;, any 
prt'CMpiiHto of b:i‘‘ic >Hlt htMiij,' r«/0 is^i J vt‘tl hv tliL’ uiiOition of iht* smallost possibh* 
.juaiitity of mtrio acid. Th.o luaiing liquid i^ tiT'aiod with a boilin^j HI por ootit. 
suliuion of tns-‘i]iu:ii itliosplmio, tile quautil) ivqun\Al dtquMulinLj upon tho amount 
of flee acid jii'cScMit, in the piesi ui'c «'f nuieh h vdroolilorio aeid a lai>;t*r addition of 
sodium plu'Sphaie is nece^>ary. If tiu* suiuLion ha.s in'ei>me alkaline, it must a^ain 
he reiidrir-.] aeld hv lueaiis of a iitlle mine aeid. .vfter boiling for some liiut' the 
precipitate allowed to subside, Itie si! | '(■ ri i at a ill liquid tested with soiiium pljos- 
piial*-. and if tiie [irecij ataiu'n lie eompirle, the preeipiiate is eolleeltal wldle hot in 
a imeeli s iTUeible, wa-'ilevl willi bnt I pel' eelil. iiitMe iU'id eoiUainin^ a trace nf 
.o-oeomu!!! nitrate, .iried at I JU C , L;;m!ed !oi'h\e or ten minutes ovi‘r a Himscti 
biotaT, and wemilevi a> r>iH(P, The taliulai' re:-iilm quuted a^i'ee witliiii fractions of 
a in;.;!:!, witii tin.' thetjrctu'al amount^, 

>e -um:.’' '. </ Ur,-/ ( r'-e, ,, ’Tiif iu-!;imli IS |)i'( eipit ated as above* 

de^eiibed, whilst the ('upptU' is j 'rt cl pii at ( d fiuiii the lillrate by mean.s of liydrneeti 
suipjiide, and wei^^hed as cuprous ■^u][iliuli‘ if'u-.St. I Heel roi\ [ ic {let enni nation is 
uiisatt'«factorv in tile presence of liydruclii'ine aeid, 

■St /uruhef,' ,t !Ui<i i I n.i. After si-paratiOM of the hisimilli as 

piiu'pliate, the cridimum can be deleiniiiieil iiy eieetn \ ^is nf the ammomacal tillraU* 
after tlie additiuii of ])ut;issiiii ii cyanide, provided )i\ droclilonc and be ab-cnt. In 
tiiM pre.seuee of ! i}'d I'ocli loric ;n*id il is la-sl to pi'eeqinate llic eadimiim as siiljihidti, 
which is then disr-ol\ird in diinlt* mine and. and the solution cleetroly/cd after the 
addition of potassium hvdro\ide and jMh.L--'imn cyamde. 

II -f r,i\ih:itit <iri<i .l/c/v. r / a, Tlie (iltrate fmn the hismutli phosj)li)Lti* is 
treated wiiii a larLte amount of hydroehlorie* acid, and then with ammonia in i-xcess, 
any prcnpitati.' formed bemj reilissolveil in iivdroehloric acid, and tlie solution ap'iiin 
ienden.‘d alkaline with aumioma- Tin* liquid is tn-\i iieah*d lo tlie Ixjiliiiq-poinl, and 
immediately treated witii hydr();^u-n snlphnle. After live, to ten minutes the im-rcnry 
sniphiiie separates oni nncontaniinate-d wilii free mlplmr. It is crdlocleil on a 
(iooeh’s lilter, wasln-ri with hut water, tileoiiol, and ether, 'iiied ;it HhT f'., ami 
Wei^nibU. 

Si ihinatoii 0} and .S//(c/-,- - Tiie hismulh can ob\ iously tjnly be separated 

in the absence of li ydroeiilm-m aeiil. d'he silver in the, liltrale from tin: [)hos])liate 
can ijc <ieterinined b\' the imual methods. 

St!‘‘(i'a[i‘jn uf Jjni'i liioi Jiismudi. -il is sneue^ted tliat a methofi of separation 
may be based on the precipitation of tiie two meltils as pln^spliatcs, and the removal 
of the lead lyv boilinj the precipitat^e with niltic a'-id (1 per cent.;, Leml is 
quantitatively precipitated from a neutral solution by meariH of sodium ]>liobplmLe , 
but the precipitate con.^i^ts of at least tiiree diifereiit jihosphates, whieli are con- 
verted, however, bv long-continued boding into tiie tertiary pho-^phate. 

C. A. .M. 

On the Precipitation of Metallic Gold. P. E, Jameson, (doarn, Amr,. 

Ch4'}n, ,S‘oc., IHOd, xxvii.. Mil.; -Hy the following metiiod metallic gold may be 
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precipitated in one or two minutes in a form resembling silver chloride. A stick of 
potassimn nitrite weighing about 0 grams is placed in a solution of 1 gram of gold 
chloride in *10 c.c. of water, and o c.c. of concentrated sulphuric acid are at once 
added. As soon as the brisk reaction which takes place is over, another piece of 
potassium nitrite of the same size as the first is added, and the solution stirred until 
the reaction is over. The gold will then be found at the bottom of the clear liquid 
in the form of dark brown nodules, which, after drying, are more yellow than ignited 
cadmium oxide. A. G, L. 

Estimation of Platinum. Nordenskjold. iChem.Zcif. 190.A xxix.,293.) 

I'latinum is usually estimated as the metal by precipitating with sodium formate 
or with zinc. The former method can be carried out by treating the platinum 
solution with 2 grains sodium formate and a little ammonium acetate, diluting 
to C.C., warming until the evolution of carbon dioxide slackens, and then heating 
for twelve hours. The platinum is apt to pass through the filter-paper, but this 
can bo [jrevented by adding a little nitric acid. The second method gives a granular 
precipitate of platinum. "Magnesium is preferable to zinc. About 17 cm. of 
inagnesium ribbon sliould be used per gram of platinum, and dilute solution used. 
Excess of magnesium is removed by hydrochloric acid ; any magnesium oxychloride 
is at the same time dissolved out. The two methods give concordant results. For 
iridium, ruthenium, and rhodium a slight modification is necessary, as these metals 
are sensibly attacked by acids in the precipitated form ; only sutlicient excess of 
inagnesium to form oxychloride is used, the residue is heated, whereby the metals 
mentioned are rendered insoluble in acids, and the oxychloride of magnesium dissolved 
out with acid. 

To estimate platinum in a mixture of this group, the heated metal powder 
is digested with aqua regia, when platinum (and palladium) go into solution. 

E. K, II. 

Note on an Antimonial Pigment for Enamels. P. Rasenack. {Arh<^iL 
Kdlscrl. Ges}ui(lheitsamU\ 190b, vol. 22, pp, 003, 001.)— The author fnds that a 
substance sold under the name of “ Leukoniii " consists almost entirely of sodium 
metantimoniate, and that it is soluble to a considerable extent in water and in 
solutions of sodium chloride, sodium carbonate, tartaric acid, citric acid, etc., 
antimony in every case going into solution. The author suggests that enamels made 
with this substance may yield antimony to weak acid liquids. \\. P. S. 

The Use of Potassium Periodate in the Detection of Manganese. Cobalt, 
and Zinc. S. R. Benedict, (d w-cr. Chem. Joum., 1905, vol. 3d, pp. 5S1-5S5.) 

On adding a solution of potassium periodate to a solution of a manganous salt a 

deep-red precipitate (or coloration with very dilute solutions) is immediately pro- 
duced. This precipitate is soluble in hydrochloric acid, and is converted by sodium 
peroxide into a black hydrated manganese dioxide. As a reagent, a solution of 
the potassium salt is capable of detecting 1 part of manganous chloride in 10,000, the 
test being more sensitive in a warm ammoniacal solution than in a neutral warm 
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solution. Zinc does not interfere with the reaction. Solutions of puro zinc salts 
yield a white periodate, but the presence of aniinonium chloride and aimnoniuni 
hydroxide prevent the formation of tiiis, unless there is a very lar;i;o amount of /.me. 
On boili’^t; the tiltrate from tlie precipitateil manganese the zinc is precipitated. 
Conversely, a solution of manpinese chloride may he used for the detection of 
periodate in llic presence nf iodate, iodide, etc, lodates L;ive no coloration with 
inan;,uuiese in the [Jiiseiice of ainmonmm chloride and hydroxide. 

Solutii ns of pure iiiek«-l salts react with potassium periodatt‘ to ^ivo a light- 
green preei[iitate, whieli hreiunes slightlv grey on boiling, wliilst cobalt salts yieltl a 
dark'hrowii prt;eipitate, whicli becomes gi treiiish on adding an excess of the reagent, 
and d;-suhrS, forming a grecnisli Muck solution on lieating. If colialt an*! nickel 
are pfL-sont Logether, ilie precipitate will !k.‘C01iic more or less olive green on boiling, 
and the test is capable of detecting as little as O i per eetit. of llu' former. U 
is advisahlt', however, to make a comparative test witli a solution of a pure nickel 
salt of the same ^treiigtii. If the precijiitaie turns black, either in tlio cold or 
on boiling, traces of inangaiiest! are present. (’. .\. M. 

Separation of Iron and Zinc by Means of Ammonia. W. Funk. {/cih. 

Cftiirtc. fbne.'., 1 'JOo, wiii., In tlie sepaiatioii of ii'on and /iiie. l)y means of 

aimnonia. tlie autliur sliows that good results can he olauiiicd if a large excess of 
aiumoiiia is used in the jireseiice of miicli ammonium cliloride. thti precipitate being 
waslujd with a .j per cent, solution of ammunium diluridr, and tlie precijiitation 
being carried out twice. Piactieally the whole of the /.im^ is then found in tlie two 
filtrates. A, Ch L. 

Estimation of Metallic Iron in Presence of Ferrous and Ferric Oxides. 

B. Neumann. {Chem, Znt. JhO.u, x\ix., Metallic iron can only he 

directly estimated in presence of ferrous o.xide when no feme oxide is present, 

otherwise tlie latter is reduced to ferious oxide, using up hydrogen. The author 
therefore proposes tlie following indirect method : tlm substance is very finely 
powdered, and if only the content of metal is nsjuired, this is simply extracted with 
a magnet. In otlier cases the limdyolivided suhstance is warmed witii a ineasured 
(piantity of a standard copper sulphate solution, and tlie pr(.“(.;i{)itatcd cojijier directly 
estimated or, better, ealculate<l from a dc term! nation of tlm copper left in the 
solution. This gives the metallic iron. Next the hydrogen given off on treatment 
with dilute sulphuric acid is measured. This rejircsents only part of the hydrogen, 
some being used in reducing ferric o.xide to ferrous oxide. The* solution is tlien 
titrated with standard permanganate, wliich gives the original ferrous oxide dis- 
solved and the reduced oxide, f rom these figures the original content of ferrous 
oxide can be calculated. The total iron is then estimated in the usual manner, 

and the ferric oxide obtained by difference. M. K. li, 

Determination of Zinc in Zinc Aluminium Alloys. R. Seligman and 

F. J. Willott. {Journ. Nbc. Chem. bid., i'JO.j, xxiv., — A rapid method for 
the approximate determination of zinc (within 0 2 per cent, of the gravimetric result) 
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conHists in rliysolving the alloy in caustic soda, precipitating the zinc as sulphide, 
redisHolving i/i liydrocliloric acid, and titrating the zinc with potassium ferrocyanide. 
Half a grar/j of the drilled alloy is dissolved in a 400 c.c. beaker in 25 c.c. of a 
25 per cruU. caustic soda solution, the liquid warmed till rapid evolution of gas takes 
place, and allowed to stand until solution is complete -usually five to ten minutes. 
The Holution is then diluted to 300 c.c. with boiling water;' any undissolved iron, 
copper, lead, tin, or nickel allowed to settle, and the clear liquid poured off, the 
residue ifcing washed twice by decantation. This residue generally contains a small 
aniourjt of zinc, which is removed by dissolving in a few drops of concentrated 
hydrochloric acid, diluting to 20 c.c,, neutralizing with caustic soda, and adding 
2 c.c. of the latter solution in excess. After warming the precipitated hydroxides are 
liltcaed off and washed, and the filtrate added to tlie main bulk of the zinc and 
aluminium solution. The zinc is now precipitated by sulphuretted hydrogen, which 
is passed till a skin forms at the point where the bubbles of gas burst, the precipi- 
tate allowed to setLh’, the clear lif^uid decanted, and tlie precipitate thrown upon a 
filler, wlience it is dissolved in M c.c. liydrocliloric acid, washed into the beaker used 
for precipitation, and diluted to 250 c.c. with boiling water. The presence of a small 
amount of alumina in the zinc is liarmless, so that it is unnecessary to wash the 
precipitated sulphide. Five grains of aininoniuni chloride are then added, and the 
zinc titrated with a solution containing 2*2 grams of potassium ferrocyanide per litre, 
using uranium nitrate or acetate or ammonium rnolyiidate as indicator. For the 
spot tests a slab of paraifin wax or a porcelain plate covered with a thin coat of wax 
is recommended. ^V. H. S. 

The Determination of Barium as Chromate, and its Separation from 
Strontium and Calcium. A. Skrabal and L. Neustadtl. uHal. Chem., 

11K)5, vol. -11, pp. 742-755.) Tlie autliors from a study of the dit't'erent methods find 
that good results are obtained by precipitating the barium by means of ammonium 
bichromate from a neutral or slightly acid solution in tlie presence of ammonium 
acetate. The precipitation may he made from a hot or cold solution, but tlie filtration 
and wasliing of the precipitate must be done in the cold. Barium can be separated 
from calcium with approximately correct results by means of a single precipitation 
with ammonium bichromate from a cold, very dilute acetic acid solution in the 
presence of aminoniuin acetate. Better results are obtained, however, by a double 
precipitation, it ia impossible to effect a complete separation of barium from 
strontium by means of a single precipitation with ammonium bichromate. The 
following combined method is recommended for the separation of barium from 
calcium and strontium : The neutral or slightly acid solution of the salts (about 
0 135 gram of the respective oxides) is mixed with ammonium acetate in excess 
(IP c.c. of a solution containing 300 grams per litre), brought to the boiling-point, 
and treated with ammonium bichromate solution (5 c.c. of a solution containing 
100 grams per litre), added drop by drop, witu continual shaking. The precipitate is 
allowed to subside, and when cold washed by decantation with a dilute solution of 
ammonium acetate (20 c.c. of the above solution diluted to a litre) until the washings 
passing through the filter arc colourless. The small amount of the precipitate that 
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has been retained by the biter is dissolved in warm dilute nitric acid, the solution 
and washinj^s returned to the original beaker, and suilicient nitric acid added to 
dissolve the whole of the precipitate. The clear solution is now treated drop by 
drop with atninoMiuin hydroxide until the tirst sie;ns of a pennaiient turbiiiity 
appe.ir, after which atiuisoniuni acetate is added ( 10 c.c. of the strong solution'), and the 
lifjuid boileil and allowed to cool ^raduallw Tiic preeijutate is washed bv decatita- 
tion and on tl\c tiltrr with cold diUue ainiiionium acetate solution, then dried, 
Ignited in a platinuin criicililc, and wei^hetl. Strontium and calcium arc tluni deter- 
mined in the united liltrates in the usual inanner, (1. A. M. 

The Determination of Titanium in Soil and the Ash of Plants. H. Pellet 
and C. Fribourg:. <-1 OI. nV l'n).h voMo, p. nd- lllk) 1. /hhre/ 

fn< : ' ' o. Half a gram of the dry eartii, or J 5 grains of ash, are introduced 

into a platitniin crucible containin;^^ I j grains of puit? livdr'olluoric acid and 1 c.c. 
of >u\\ )huric acid, and e^•aporatel^ to dryness. Tlu* residue' is powdered, mixed with 
6 grams of potassium Idsulphate and fused, and the rr'sulting product taktm up witli 
water coulaining lo c.c. of sul[)hnni- atnd per U)ii c.c., at a tciiiperaLui'e not exccc<ling 
0<i (. . 1 he liijUid js mad(? up to I(K) c.c, {timre sljoiild Ik* no insoluble resiihie), I to 

lo c.c. taketi and made up to llH» c.c, with <lislill( il water, treated witli 5 c.c. of 
hydn.jgeii peroxide t 1 ‘J volume sohilion j, and (MHjipaivd coloriniet ricall v witli solutions 
of })ure tii.inic acid cuntalning 01 to Id gram per litre, 

11. ( r I'l - i Hit 1) !(■ .l/f 111 tile ease of soils eonlaitiiiig about If per cent, of 

titanic acid, d gi-ams of the dried and )lnely-]) 0 \vderr(l siim))le an^ iutrodue.ed little 
by little into a jdatinum crucible eoulaiiiiue .dO gi'-tnis of hvdrotluoric aci<l, the 
mixture evaporated to dryness on the wattu bath. ufter tlie addition of d e.e. of 
8ul]diuric acid, and the residue [lowdered an<l fusisl with Id graiiiH of potassium 
bi-'Ulphate. .\fter cooling, the mass is [HAvdered and dissolved in ifOIJ to IfdO e.c. of 
water at a leiiujerature of about hO' f',, [ind the solution, wluui cold, miide tip to 

c.c. anti tiUered ; d..»n c.c. of the I'-piid is next iraiislerrctl to a HK) e.c. 
beaktm. and Id c.c, of the remainder titrattsl witli a solution of potassium 
bydr oxi<le, 10 C.c. of which iieutrah/<‘ d grams tjf ptjLassiiiiu bisuljihate. r’rom 
th(; re.sult can be eaiculate'd tlu' amount of poi.a--uim hydroxirie solution to 
be ad'.led to the g.iO e.c.. .so as to leave o gram-, of jiotaHsium bisiilphatti still 
iiniieutrali/ed. After this adduion, the liguiti is treated witli 50 c.c. of a freshly- 
prepared solution of sulphurous acid (l-odO to hOdd s]»ecihc gravity; ami boiled 
for two hours, in the course of which two frosli additions of dO e.c. each of the 
sulphurous acid solution art; made. It is tfien liltercd, and the jirecipitate washed 
with boiling water and ignited, the residue being nearly jnire titanic acid, with a little 
jiliosphoric acid. It is fused witli pure potas.sium (tarhonate, the mass taken up witli 
boiling water, and the insoluble portion washed with a if per cent, solution of 
potassium carbonate. The titanic acid remains behind in the form of an insoluble 
tilanate, and the traces that pass into solution can bo determined by a blank 
experiment with pure titanic acid. This titanate is ignited, fused with I gram of 
potassium hisulphate, and treated as above described, the residue of titanic acid 
being ignited and weighed. 
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In tlic case of soils containing less than I per cent, of titanic acid, 2 portions of 
0 grams each of the linely-powdered and dry sample are ignited in separate platinum 
crucibles to dtjstroy organic matter, and then fused with a mixture of 10 grama of 
sodium carbonate and 10 grams of potassium carbonate. The products of the 
fusion are taken up vvith very dilute hydrochloric acid, so as to form one solution, 
the silica separated by evaporating the liquid to dryness and igniting the residue, 
this being again taken up witli dilute hydrochloric acid and the liquid filtered. The 
residual silica is treated with a mixture of hydrolluoric acid and sulphuric acid, 
which leaves a suipbated residue, whilst the filtrate is treated with ammonia, and 
the rt;Hulting pn:ci])itate separated from the filter and dried (the filter-paper being 
ignited alone). The united residue from the silica and aimnoniuin precipitate is then 
fused with In to 20 grams of potassium bisulphate, and the titanic acid determined 
as described. 

In the case of the ash of plants containing about 0-2 per cent, of titanic acid, 
nO grams are treated with dilute hydrochloric acid, the silica separated, and the 
titanium determined in the filtrate. C. A. 

Rapid Method for the Valuation of Fluor-spar. A. W. Gregory. (CVe ni. 
News, lOOn, vol. 02., pp. lHl-18n]. -The following method may be found useful for 
the determination of calcium tluoride in fluor-spar when carbonates and silica are 
piesont in the mineral, all the determinations being carried out on the sample 
previously dried at T2U° C. The carbon dioxide is determined by heating 2 grams 
of the sample to a red heat, until no further loss in weight takes place. Two grams 
of the sample are treated in a platinum basin with pure hydrofluoric acid, eva})oratcd, 
ignited, and weighed. The calcium carbonate is thus converted into fluoride, and 
the loss ill weight obtained is due to the silica present after allowance has been made 
for the (juantity of carbonate previously found, (When the silica is present partly 
as silicate, this determination is not strictly accurate.) Another quantity of 2 grams 
of the sample are now heated in a platinum basin with concentrated sulphuric acid, 
hydrortuoric acid being first added if the amount of silica present be large. The 
excess of sulpliuric acid is then driven oil' and the residue ignited and weighed. 
In this operation there will be an increase in weight, due to the conversion of 
calcium carbonate and fluoride into sulphate, and a loss of any silica present. 
The amounts of carbonate and silica being known, the fluoride may be calculated. 

W. P. S. 

Electrolytic Calcium. Joseph H. Goodwin. {Joum. Jfner. Che/n. Soc., 1905, 
xxvii., 1403.)— Metallic calcium can be easily and quickly prepared from calcium 
chloride by using the apparatus described. It consists essentially of a hollow 
cylinder of Acheson graphite, which is used as anode, the bottom being formed of 
a cooling copper coil, insulated from the graphite by asbestos. The cathode is a ^-inch 
iron rod mounted on a screw arrangement, by which it can be raised or lowered. 
The calcium separated at first acts as cathode during the remainder of the operation, 
and, by gradually raising the iron cathode, sticks of metallic calcium are easily 
obtained. The reaction is started by filling the anode with cold calcium chloride, and 
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producing an arc between the cathode and anode ; as the calcium chloride melts, the 
cathode is lowered into it until electrolysis takes place, the heat generated being 
sulheient to keep the salt fused. rho temperature must he kept within rather 
narrow limits, otherwise the eaiciuin separates in a spongy instead of a coherent form. 
As, with the heavy currents used, the asbestos docs not completely insulate the 
copper coil from the anode, a cell is inserted between the copper and the graphite 
so as to cause a small current (O l) l ampere) to tlow in the other dirc'ction ; this 
device clTectually prevents containiiiatioii of the eaU inm by eopper. Jn six exjuuh* 
inents, with voltage varying from 11 to and amperage from lOd to ls>, a current 
ethcieiicy of -15 to lid) per cent, was obtained, the average tigures being; \ oils, 
Iti ; amperes, elhcieiicy, ‘dliti per eent. In six hours about lot) grams of 

calcium can be obtained. Jn one ex})Li iuient the separated metal had the following 
composition: Ca, '.l.sOU ; Si, L) Od ; he, (Itrd; .\1, Mg, t)!!; (’|, OlM) ; and 

O, by ditference, Od) 1 per cent. This sample had a conductivity of .’M.'l microhms 
per c,c. at O' C., the temperature cuclhcient bring ti-()Ol57, and a tensile slitmgtii 
of ,^,710 lbs. per square inch, the elongation being ij.'Ml per cent, for 1 cm., 15 per 
«ent. for ti cm., lid) percent, for :> cm., and 0 di per cmt. fm- 5 cm. ('alcium was 
found to be harder tlian sodium, lead, or tin, almost as liard as alumininni, Imt softer 
tluui /ine, eadinium, or magnesium. Us specilic gravity was fuimd to be 15Mb 
at C. 

To clean the metal, after breaking oil most of the caleiiim c.liloride, it is placed 
in 95 per eent. alcoliol for sofne time, the loss owing to reaction with water and 
alcohol not being very great. The solid metal can be lu aLed to a red-beat in air 
without igniting, it is not liardeiied by (|ueMching in water. .\t .‘lOO to (J. it 
is as soft as lead. When cold, the liright surface of the, metal rajiidly liulis in air, 
but wlien liot its surface may bo polislied, and will keeji bright as long as the metal 
remains liot. hyplacing the hot metal in a buttle heated to 150'^ h'., and closing the 
bottle while at this lemperatLire, the surfaee may be preserver! quite bright. A 
number of the cylinders obtained were fused tegetlier in a elostai irmi tube and 
(juickly cooled, when a mass rd large mldish-violel cubical eystals was obtained, 
having the following composition: (’a, hlii'v; gangue, OUil ; SiO,,, OTT ; Kc..O„, 
O' 10; Al.vO., u'77 ; Mg, OTl ; Cl, (', trace; N, trace; 0, by dilTererice, 5710. 

The specific gicviiy of the crystals was 1 51d5 at 1 (' , they were quite soft, and 
could be hammered into sheets its thin as pajjer, often exj»loding with a slight Ihimo 
under the impact of the hammer. A. G. L. 

Estimation of Percentage of Nitric Acid in the Concentrated Acid by the 
Specific Gravity. Veley and Manley. (C'//ew. Zat. A'r yv., 1905, xxix., l2(J7.j -Tim 
authors publish some figures and details of their mcthorls of purilication, etc., in 
cousequence of the divergence bho^^ n between the results published by Lungo and by 
Winteler. 

The authors come to the conclusion that Winteler’s acid was not sufliciently 
pure. They purihed their acid as follows : The purest commercial acid was distilled, 
and the distillate was redistilled over silver and barium nitrates to remove sul- 
phuric and hydrochloric acid. A current of ozonized oxygen was then passed 
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through, ancUinaliy tli(j acid was fractionated m vacuo at the lowest possible tempera- 
tare. In this way an acid was obtained containing 99 Ji per cent. 1 1X0;^ with only 
I [»art per rthllion of nitrous acid, d per million of sulphuric acid, and 3 per million 
of halogen acids. This acid was further freed from water by a special apparatus 
(rhil. I'ran.'i., Is90, -V. and an acid finally obtained which contained 99 97 per 
cetit. UNO.. 

Tlie authors used for titrating the various dilutions of this acid a sodium 
hydio.xide solution prepared I'roni sodium and steam, and a N’-sulphuric acid solution 
standardi;^ed against sodium carbonate. 

The following table shows the figures obtained by various observers : 
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i-’or further comments on these figures, reference should he made to the original ; 
but the authors express the view that the clearing up of the fjuestion lies with 
Winteler rather than with the other observers. 1-7 K. JI. 


Estimation of Percentage of Nitric Acid in the Concentrated Acid by 
the Specific Gravity. H. Piitzer. {(’hciH. Xcli. lup., I9(ib, x\ix.)— Compare 
pa[>er by \'eley and Manley, (see previous abstract). He adds his contribution to tlie 
figures already published. (Ireat care was bestowed by the author on tlie purilica- 
tion of the a(;id. One humlred and tifty grams of this on evaporation in a platinum 
dish left a scarcely visible residue which was not weighable ; tlie acid was (]uite free 
from nitrous acid (wlien diluteii with water (a : 1 ) and 1 drop of potassium fier- 
manganiue added it remained pink for an iiuar). sulphuric acid, hydrochloric acid, 
and iodine. 

'riie author having found the ordinary metliod of obtaining sodium carbonate 
from so-called chemically pure sodium bicarbonate unsatisfactory, fie therefore pre- 
pared by boiling a solution of tlie bicarbonate and re-preeipitating. This 

was then heated in a platinum dish by a Inirner whose l!ame-tip was about d cm. 
below the bottom of the dish. NbioCO., was used, with methyl orange, very dilute, 
as indicator. The specific gravity was determined by a hydrometer showing the first 
three decimal places exactly, and the fourth by estimation. 

The author’s figures are : 


SiH'vilic Oruvity -2 i,V;u-,| 

IV. UNO,.. 

Sjic'citii' Ora\ ity M 

Pe HXO. 

l-hS78 

.'-<9-19 

1-501S 

95-51 

IPJOS 

90-40 

1 '5033 

90-18 

1H993 

90-9S 

1-5048 

9(3-59 

1-4948 

91-79 

1 '505S 

97-21 

l‘49dS 

92-59 

1-5078 

97-70 

1-4973 

98-22 

' 15103 

9.9-62 

l-f9SS 

93-98 

' 1-512S 

99-20 

i-499S 

91-53 

1-5108 

99-75 
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By graphic iiuer^wlation thoso ligurei^ give results diil'eriug uniformly by 0-5 from 
tliose of aiul lu y. 

The author oonsiiU-rs that tlu^se (liih renees are hue to the fact that his acid was 
even purer than that iiseh by Lunge ami Key, \vhiLt Winieler’s results may he 
rejected, as the aeid used was, on his own siiowing. not juire. K. K. H. 

On the Determination of Sulphuric and Nitric Acids in “Nitrous 
Vitriol/' G. Lung’e and E. Berl. o rjtVi. wiii., uh'id As 

tlie result of delerininai ii Ills mane, pai'tly on a synthetic, partly on a eoininercial 
acid, the authors lecoitMiieiid tliat nit r=mu!i>lnii ic acid should ln‘ (>\amint d for 
(u) total acidity. - ■'■) permanganate con>umed, le' total nitiogen hy nituins of nitro- 
meter. The nilrii- aeivl in:t.\ then he ealciilaled liv suhtracliiig ig’-i from (eh uml the 
sulphuric aci<l l»y suhiracling (< i iVoiM i.; 1. 1 ravimet rie detei ininations of sulphuim! 
acid as bai'ium sulj)lialr lend to eiv( inun le-uim: diUei’Miirialion'^ of tlienitrii- aetd 
by the *• nitron" method mmilv l-uil to low values. Lvaporalion of the nit rie acid 
and titration of the residual sulphuric aciil gem-ially give- la suits slightly too low 
for the sulphuric aciii, and eon-'.'<jUeiitlv a liiile toe. Ineh lor tin- nitrie aciil. 

A. (i, I., 

Modification of W. Winkler's Method for the Determination of Oxygen 
in Waters. Hermann Noll. < /h v. ' . - e f - .mm., itk;. , Tlmauihur 

htdieves tliut with ordinn.iy waters \\ inider'-. n.ietiu'd gives itMire e\aeL lesuhs if the 
correclion made l>y Winkler f.ii iln iodim emiMMin d l>y lim organic niiiltei pirseiil 
i.s a- ' made. When a correction ninsi he m.ide, a- in iiie cuse oi sewage ellhients, 
iie nreua-od.s as follows; .V mixture of g ( c, of H) pm eee.t suilimn )i\«lio>.idc solution, 

'1 e.e. lit oU ])er cent, manganous eliloride solutJi n. and gn c.e. of liistilled water is 
Hnakeii Ml a large tlask until ii lueotucs hmoMi in c iimn-: gl c.e nf concent raliMi 
hydrochloric acid arc then adilcd, am! tlie wliol- toade u]> to gnii c.e with distillml 
^vat^.-r. Of tins solution, giO-.e. are ailded tei Iniiccol i tie wtiier nnd'n- examina- 
tion, and also to Ho c.c. of di-lilled water. After tive minutes iD c.e, of a o jk-i’ 
cent, potassium iodide solution are adth-il ti> i aeli, and the if)iiine liherated is deter- 
mined witli a .'Oiulion of sodiuni /niu^ulphate, 1 c.c. of wiiich corresjionds to O'j c.c. 
of o.xygen. Tim dill'erencc heiweiui tin- two values fmiud give-, tlie (juantity of 
io'iine taken up by the (jrgatiic matter in tlie waiei-. and luay lie apjilied as a eorrec- 
tioii to the roults found in’ Winkler's met hod. Kcsnlts obtained in this way on 
several waters agreed better with gasomeii’ic determinations of tlie oxygetj in tlie 
waters than the values found using Winlder's method of conection. A. (i. L. 

APPARATUS. 

Alternating' Motion for Stirrers, I'.KiO, xxix., !20H.j Two 

stirring wheeh are used, which rotate m opposite direction, and are so arranged that 
one of them is worked by the friction due to a projection on the main wheel duritjg 
half a revolution of the latter, whilst the other is worked by a second projection on 



04 THE ANALYST 

the other half of the main wheel. The two paddles, therefore, work each through 
tiie time of a half revolution. 

The apparatus is protected, and can be obtained from Franz Hagershoif, Leipzig. 

F. K. H. 

Note on the Incandescent Mantle as a Catalyst, and its Application to 
Gas Analysis. J. E, Mason and J. Wilson. {Prvc. Chem. Hoc., FJOo, vol, 21, 
p. Although less effective, the ordinary gas mantle may be used as a substitute 

for platinized asbestos in the preparation of formaldehyde from methyl alcohol vapour 
and air, and sulphur trioxide from sulphur dioxide and oxygen. Fragments of mantle 
in a hard glass or quartz tube may be employed in the place of palladium or palladium- 
asbestos for the determination of hydrogen and carbon monoxide by combustion with 
excess of air or oxygen. Methane and mixtures of methane and hydrogen may be 
determined similarly, the contraction being measured after combustion and subsequent 
treatment with potassium hydroxide solution. The results agree well with those 
obtained by the ordinary explosion methods. Good results may also be obtained by 
passing tlie gases mixed with oxygen over asbestos heated m a small quartz tube. 
Hydrogen, and less readily methane, may be deterrnineil by passing the gas mixed 
with oxygen through narrow tubes of heated Jena glass alone. W, P. S. 


^ ^ ^ ^ 

INSTITUTE OF CHEMISTRY OF GREAT BRITAIN AND IRELAND. 

P.\ST LfST OF THK J.iNUAKY EXAMINATIONS. 

Of fourteen candidates who entered for the Intermediate Examination, ten passed 
A. r. Davson, F. \V. {Foreman, \V. G arsed, T. R. Hodgson, B.A. (Cantab.), T. J. Kirk- 
land, A. Lath wood, B.Sc. (London), B. 1). W. Luff, J. F. Reid, H. Stanley, B.Sc. 
(London), and F. Tatterstield. In the Final Examination for the Associateship 
(A.I.C.), of live examined in the branch of Mineral Chemistry, two passed: 
L. K. Bullock, Assoc. R.C. Sc. (Loudon), and T. F. Cowie ; of four in ^letallurgical 
Chemistry, two passed; H. J. B. Rawlins, B.Sc. (London), and Thomas Sten- 
house, B.Sc. (London), Assoc. R.C. Sc. (London), A.R.S.M. ; of four in Organic 
Chemistry, three passed; \V. P. Hayworth, F. H. G. Horsman, B.Sc. (Loudon), and 
I). Spence, Ph.B. (Jena) ; and of twelve who entered in the branch of the Analysis 
of Food and Drugs and of W'ater, including an Examination in Therapeutics, 
Pharmacology, and Microscopy, the following nine passed ; J. T. Cart, B.Sc. (London), 
C. G. Gates, B.Sc. (London), A. G. Holbc row, Miss E. S. Hooper, B.Sc. (London), 
S. J. Lewis, B.Sc. (London), A. J. C. Lickorish, S. G. Liversedge, Miss E. A. 
Macadam, F. E. Thompson, Assoc. R.C. Sc. (London). The Examiners in Chemistry 
were Mr. W. \V. Fisher, M.A. (Oxon.), F.I.C., and Dr. G. G. Henderson, M.A., F.LC. 
The Examination in Therapeutics, Pharmacology, and Microscopy was conducted 
by Dr. F. Gowland Hopkins, M.A., F.R.S., F.LC. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

Tin; aiinual of tlio St'cIlIv luTl on \V('(incstiay ( Voniii^, February 7, 

in tliu Chomical SocU'tv s Koonis, Hnrlin^toii Tla' I’rrsidcnt, Mr. 1'^ -I. Hevan, 

occiipird the chair. 

The ininutoH of the pr^nimis nieetie^ \vrr<‘ read arid eonfirnied. 

!>r. I.. T. Thorne and Mr. d. H 15. lenkins wire apjioinU'd scrutiittuK of the 
ballot-papers for election of (Jllioers ami Council. 

The llo.N. Ti:i-; \srKi:i; (Mi. IC \uelekei. .\.li.S.M,i presented his animal 
report, witli the accounts of the Society for IPD.V 

On the motion of Mr. Anrnrn II. lasi., seconded by Mr. .loiiN Wuiti:, the 
report was unanimously adopted, and a vnie uf ilianks accorded to the lion. 
Treasurer for liis sei'vic(‘S diiriue the pa^t year. 

Tile IION. Tkk.vsi !;i:ii, having responded, jiUjpo^'ed a vote of thanks, which 
was unanimously passed, to the uudiiors, .Mr. . I’. Skei iddy and .Mi-. ,\rtluir It. 
Ling. 

-V vote of thanks to the Hon. Seen taries, .Mr. .Mfrcd C. ( hapinan and Mr. F, A. 
Fdlis ilichards, was proposed by Hr. H\i.i;, SLcoiidid by ]>r. SeHioiu iwir/, and 
unanimously passed. 

Mi'. (Aiai-.ma.y acknowledged the vote cd thanks. 

A \ote of llianks to the Fresident and Council (.f the ( limnicjil Society for tln-ir 
kindness in allowing the Society tlie n:-<i of their rooms at Fui'lington ifoime during 
the I'ast yea.'- was moved by the F!;i:siiu..n' 1 ', and un.inimon^ly agreed to. 

The FiiKsiiM-iNT delivered h's annual Address, 

-Mr. ilKHNiii; piopo.sed tliaL a very liearLy vole of tlianks he accorded to I lie 
Fresident for Ids .\ddr(^sp, and tliai his permission he asked to publish tlie Addresa 
in the Anai^vsi, 

Mr. Kittm seconded the resolution, whicli was eanied unanimous]}'. 

Tire Pki.sidknt lirietly responded. 

The scrutators liaving reported to tlie Fresident the rissult of their e.xamination 
of the ballot-papers, 

The PuK^iiiENT announced that the Ofticers and Council for IhOb had been 
elected as follows : 

Pneshii'nt . — Fh J. Bevan. 

P‘f ^(-Pirui^cnis (limiti'l H/ fhc Sorirfij'.^ to tan in uHinher). ALA. 

Adams, F.R.C.S. ; A. l^upre, Ph.U, 1 .li.S. ; Bernard Dyer, H.Sc. ; Thomas Fairley ; 
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W. W. Fisher, M.A.; Otto Kehner; Alfred Hill, M.D. ; J. Muter, Ph.D.; Sir Thomas 
Stevensot), M I)., F.U.C.P. ; J. Augustus Voelcker, M.A., B.Sc., Ph.D. 

Via' Pr/isidents. — L. Archbutt, W. J. Dibdin, B. Kit to. 

Tramtrcr. — PI. W. N’oelcker, A.R.S.M. 

Hon. .Scc/v'/!f/rh'.s.- -Alfred (’. Chapman, P. A. PUHs Richards. 

()i}u‘r Meinhan of Council . — Arthur Angell ; Julian L. Baker; R. Bodmer; 
M. Wynter Blyth, B.A., B.Sc.: Charles PIstcourt; D. Lloyd Howard; J. H. B. 
Jenkins ; L. W. T. Jones; S. Rideal, D.Sc. ; Alfred Srnetham ; AVC Lincolne Sutton; 
John White. 

The monthly ordinary meeting of the Society was held on \Vednesday evening, 
P^ehruary 7, in the Chemical Society's Rooms, Burlington House, immediately after 
the annual meeting. The President, Mr. R. J. Bevan, occupied the chair. 

Certificates of proposal for ejection to membership in favour of Messrs. S. 
Dickson, J. Plvans, P\ Hughes, C. Patterson, and IL Thompson, were read for the 
second time ; and certificates were read for- the first time in favour of Messrs, 
(leorge Craig, F.l.C., 95, i>ath Street, Glasgow, analytical and consulting chemist; 
John B. Gall, FM.C., A.C'.G.L, Knoxland, P>ith Road, Belvedere, works chemist to 
Messrs. Callender’s Cable and (Construction Company, TJmited ; H. Norman Hanson, 
PJeld Head, Brighouse, assistant to Mr. F. \V, Richardson ; Bernard W. Methley, 
21, Clifton Mount, Rotherham, chemist to Messrs, Steel, Perch and Tozer, Shellield ; 
P'rnnk Darby Rate I i IT, 203, Ashted Row, Birnnngharn, chemist to Messrs. Holbrooks, 
Limited ; and Frederick Robertson, 12H, Wellington Street, Glasgow, analytical and 
consulting chemist. 

Dr. H. W. Wiley was elected an honorary member ; and Messrs, (^eo. Clarke, 
Juur., C. A. Hill, B.Sc , and H. J. Horton, were elected members of the Society. 

The following papers were read : “ Note on Dutch Cheese,” by Cecil H. Cribb, 
B.Sc.; "The Assay of Mercury Ores,” by G. T. Holloway, A.R.C.Sc. ; “The 
Purification of Zinc and Hydrochloric .Acid,” by L. T. Thorne, Ph.D., and Ph II. 
Jelfers ; and “ The P'aciiig of Rice,” by Cecil 11. Cribb, B.Sc., and P. *V. Kllis 
Richards. 

•t 4* *5* 4* 

THE ASSAY OF MERCURY ORES. 

By c;p:orgp] t. hollow ay. 

[Bead at the Mecti)nj., F(d>ruayjf 7, 1906.) 

AlIj the mercury of commerce is obtained by the roasting of cinnabar (HgS) in a 
current of air. The sulphur burns to the dioxide, and the liberated mercury, together 
with such native mercury as is frequently associated with the cinnabar, distils over 
and is collected in condensers and dues. Despite the enormous difficulty which is 
experienced in condensing the mercury and minimizing loss by leakage and flouring, 
the cheapness of the process and its comparative simplicity render it possible to treat 
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ores of extremely low viUue, and the bulk of the mercury now produced has been 
obtained from ores containing an average of between .1 per cent, ami 1 per of 
tlie metal. It is true that ore as rich as 7 to S cent, is worked at Almaden, in 
Spain, tile oldest and richest mine in the world ; but at Idria (Austro- Hunjtary), 
Nikitowka (Soiitli Kiissia), and Napa (k'ui soli dated Mines (California) respectively 
standing second, third, and fourth in oidcr of produetion, tlu* ore averagt'S well 
under 1 per cent., as it does also in all other tijines wliose outputs are sullieiently largo 
to count as factors in the world's production, which is stated to liave amounted in 
llMU to d.-Osl tons of J.iib) pounds. 

Cinnabar and native mcicury nsually occur impregnating i>r disseminated 
i'tiiroughout limestones, doloiiiiu.*s. samlstoiu's, etc. (\j}iper and other ores frtM|Uontly 
icont.iin mercury, but not in (piantity sulhcicnt for I'xiraetion on tlie Iarg(? scale. 
U^ituminous matter commonly occurs in association with it, and in a fuw districts, 
as in Kweichow ((■hina), antimony sulphide is met with, and seriously interfen^s with 
iht- extraction on account of the llouring of the mcieiiry. The cinnaliar an<l tiativo 
metal, although fre(|uently found in masses and occasinnally in crystals, is prai^tically 
::all 80 mixed with the gangue and is so friable, and, noi withstanding its great density, 
60 easily lost wlum “dressed," tliat nu dn-ssing plant has been found capablo of 
treating it profitably, and although liand-pieking is occasionally iiraetised, almost the 
whole of the ore is roasted exactly as it leaves the iiiine. 

The old method of assay consisted in heating a mixture of tin* ore witli iron 
filings or litharge or lime to redness in a glass tube closed iU f)ni* (uid and bent 
down at the other, whicli latter dipped into water. .\ length of magncHite or sodium 
.. bicarbonate at the closed end of tlie tube ])crmitted the g''ni*ratit)n of a stream of 
^carbonic acid gas to drive the remaining mercury vapour out of the tube after the 
■ ore had lieen decom]>osed. Tiie mercury was collected, dried, and weighed as motal. 

This method is exe dlent for picked or rich material assaying, say, tlO per cent, or 
more, and, as -stated later, is .still imobihly the rno.^l accurate for sucli material, on 
^account of the largf^ amount of ore which can be taken for assay, but is absolutely 
fuseless for the ordinal y ore, which jmobably accounts for ])cr ce.iit. of the world's 
^output. Wet processes are inapplicable to such oif“. Tin; well-known Hschka 
"pioccss {Zeil. A)}/ii (Ve-m., vol. ij., p. dd4), in wliich a small (juantity of the ore 
■Was heated with iron filings in a small crucible, and the evaporatofi mercury was 
collected on a weighed disc of gold, was therefore introduced. The gold disc wuis 
uip-shaped, and xvas formed with a flange fitting on the crucible t(.tp. It contained 
:old water, which was occasionally renewed during tiie progress of tint test. The 
Mercury became condensed on the gold, which, after being weighed, only required 
;o be heated gently to (lri\e off the mercury ready for the next test. 

-Vs regards accuracy, Kschka’s process leaves little to be desmed, and the use of a 
Jtrip of gold foil placed at the open end of a small ignition tube of about J-inch bore, 
in which a mixture of iron filings and a mineral or salt containing mercury is 
heated, forms a most delicate test for mercury. 

The presence of mercury to the extent of only of 1 per cent, rrmy thus be 
proved, and accurate estimations may be made when the total mercury only amounts 
to cent. 
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In li. K. Chism { I'Uvjineeri/uj and Minintj Jaurnal, (Jctoher 22, hSO-'^. 

p. ISGj introduced a uiodiiicatioii in which the j,'old cup was replaced by a piece c: 
silver foil presHcd into shape into the top of the crucible, and his results appear to 
have been perfectly satisfactory. 

The rnodilication about to be described differs from that of Eschka or Chism onlv 
in the construction and arrangement of the apparatus, and is shown in the accom 
panying drawing. 



Some dilliculty is experienced in fitting the gold cu]) or silver foil “mercury 
tiglit ’ to the crucible top, and the cooling water requires frequent renewal, as tin 
collecting power of gold or silver is much reduced when warm. The author therefore 
employs a flat sheet of “ tine ” silver, whicli may he purchased of any thickness ai 
about ds. Od- [Kir ounce troy, atid which, after ;innealing by wanning to dull redness 
for a few seconds in a flame, may be rubbed j^erfectly flat between two surfaces of 
glass or wood. The silver may conveniently be somewhat thinner than a visiting- 
card, and is cut into a circular disc, F, about 2 inches in diameter, weighing from 
2 to ii grams according to its thickness. If of the former weight, it can be con- 
veniently weiglied on an assay balance, but it must be held up to the light and 
examined to insure absence of pin-holes, which often occur in thin foil, and which 
spoil the assay throng li escape of mercury. The crucible .\ may uoiiveniently be of the 
deep form shown, and about U inches wide by 1 ^ inches deep, and is ground down 
perfectly llat at the mouth on emery-paper. \n ordinary Berlin porcelain crucible i> 
used. A stjuare plate, F, of silver foil about h incli wider than the plate F is used 
a cover. The plates E and F are kept cool by a round copper vessel, B, about 2 inche> 
in diameter, with pipes, C, soldered in as shown for entrance and exit of the cooling; 
water. Tlie vessel B consists of a spun cap of cop[)er soldered upon a flat copper 
disc with a turned up rim, D, which collects such water as occasionally condenses on 
the cooler. The copper may be about inch thick. The top of a round tin box 
would serve equally well for the body, but it is advisable to have the bottom of 
copper on account of its high conductivity. A piece of tin, G, cut out to receive the 
crucible, localizes tlie heat around tlie crucible bottom and rests on an ordinary 
tripod stand. 

The ore to be assayed is heated with iron filings free from grease. The filing? 
are best prepared by heating a quantity of several pounds in a covered crucible to Cv 
fair red heat for about an hour. All grease, etc., having thus been driven off O’ 
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CArboni/f><l, iht* cooleil i-nioiMe iti opened ; the top layer of the if at all 

oxidized, is removed, and the Tiling's are sifted. Those whieh pass throu^li a 
6^)-inesh sieve ai^d iliose which pass a -SO tnesh sieve are kept in st'parate stoppered 
bottles. 

The ore is prepared In- ^rindin^ it very linoly, and may he dried before assay if 
containing no free mercury ; but if, as commonlv happens, any native mercury is 
prest ■nt in a tinely divided state, practicalh' tiie whole of it ma\ lu* lost in drying. 
In that case it must ht* assayed as received and calenlated out on the dry w’ei^dit. 
Tlie loss of mercury in drv in^ may le ii^maed in the determination of ;uors7/^re in 
Huy ordinary ore, as it would scarcely allect tlu* result exam in the second dt-eintal 
place. 

ilu* amount of orti to lie, taken fui- assay ije]ii‘nds on its liclmcss, as the silver 
foil lias oidy :i limited power of nuainin^j; mercury. 

It is advisal)le to wei^^ht out: -J ^ranis if the ore contains under 1 ])er emit, of 
mercury . 1 ^Tani if the ore contains between 1 and ~ ])cr cent, of nuTCury ; 

0 o ^ram if the <u'e contains l)ctwecn and j per rent, of mercury; (t-Jo ^ram if the 
ore contains lietwoen o and 10 per emit, of inermirv. 

If tlie ore (“ontains n\'er 10 pei‘ cent, coircspondin^lv less sliou]<l h*' taken. 

The ore is can-fully mixed in the crucible \\ith iibout 10 ^u-anis (roughly wci^^lied) 
of the tjO-mesli iron hlin^^s, and the mixture is covered willi alxnit o ;;rams of the 
OO-niesh tilin;^s, even when only so small an amount as {)-2o ‘d is used. 

The crucilile is placed in the holder O on a tripod stand, the cleaned, llattenod, 
wei<j;hed silver disc I' is placed on tlie ci ueihle with the disc l\ above to kr'C}* it clean, 
the cooler is placed over all, and a wci^dii is plai'cd nn tlie (s.olcr to prevent 
displat-emmit. Water snj)plie<l llirou^di a rubber tube, travel S(‘S the cooler. A KinuU 
iiunsen or spirit flame is hrou^dit beneath tlie crucible, the flame hein^' of such a size 
as to just make the crucible bottom red, IniL so that tlie erucilde is not red more tlian 
.1 inch up tlie side. The heat is continued for tw-miy inintiteK, drau^dits bein^ 
carefuliy excluded, as a drani'lit may easily deflect so small :l flame and prac.ticallv 
stop the distillation. Tiie iron removes the sulpiuir and also conducts the luait so 
that the mercury distils oil and is eolu cted bv disc 1\ After tw-entv minutes, the 
tlame is removed, and after fifteen minutes cooline the disc V is rcmioved, dried by 
placii)},' It in a water-oven for a few minutes, or by lioldine in twee,/,erK and wavin^.^ 
above a flame for a few seconds, cooled, and w-eighed. The assayer must decich; for 
himself which method to use, and how long to allow for tlie drying, lb- should 
experiment on the disc from one of his assays by damping it, drying, and reweighing 
until he ascertains the conditions which insure drying without loss of mercury. 
When the ore coutains bituminous matter, as sometimes happens, and as is shown by 
the smell or by a black or hrow-nish stain on the foil, it is necessary to w'ash the foil 
with alcohol and dry as above before weighing. 

Until the operator is experienced, it is advisable to reheat the crucible with another 
weighed piece of foil to insure that all the mercury has been driven off, but this is 
not usually found to be necessary. If the assay has been satisfactory, the mercury 
will all be seen as a dull cr bright perfectly circular film on the foil, exactly the size 
of the crucible rim. If it extends beyond, which may occur either from too much 
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ore having been taken, so that the silver cannot properly retain the resultant mercurv, 
or from careless flattening or adjustment of the foil, the assay must be repeated. 

When hrst using the apparatus, the operator should experiment by repeatedly 
assaying the satne sample, varying the temperature and time until he finds the 
conditions which yield the highest result. Half a dozen such tests, occupying in all 
not over three or four hours, will suffice for gaining perfect control over the method. 
JJy coupling together a number of coolers with rubber tubes and arranging a row of 
the assays on a bench, one may easily carry on a dozen assays at a time in a 
confined space. An inverted ^-gallon Winchester, fitted up like an inverted wash- 
bottle, and having a regulating clip on its indiarubber discharge tube, will suffice 
for cooling a battery of a dozen assays. The water leaving the last cooler should 
not feel more than lukewarm. 

When the assayer is experienced, he can allow the distillation of one set to 
continue without watching, while weighing the discs from the previous set. 

The special precautions to be observed are : (1) Avoidance of excessive heating 
of the crucible. The edge of the covering foil M should never feel warm to the 
fingers. (‘2) Cleanliness and perfect flattening of the silver foil F. (3) Careful 
adjustiiient of the foil and coolers and of the weights on the coolers to insure contact 
all round the crucible top. (1) Careful drying of the foil, (oj Avoidance of draughts. 
(f>) .Mlowanco of the full time mentioned (fifteen minutes) for cooling before removing 
the foil, lest uucondensed mercury vapour be lost. 

Although gold has a greater affinity for mercury than silver possesses, and is 
therefor© theoretically better, silver has a greater collecting power weight for weight, 
and a greater conductivity, and has been proved by comparative tests to give at least 
equally correct results. No comparative figures are given, because the results are 
identical within the limits of experimental error. Indeed, if anything, the new 
method gives slightly higher results. 

The silver can be used an indefinite number of times, and appears, on account 
of its greater porosity after prolonged use, to improve. 

When elaborate care is used, the method, as tested by diluting down a weighed 
small quantity of pure cinnabar oi‘ pure mercury sulphide or oxide, has been found 
extremely accurate, but under ordinary conditions a slight loss from leakage may 
be expected, and the difficulty of sampling such an ore as cinnabar renders the 
danger of error greater. Tlie cinnabar is extremely heavy and the gangue is usually 
decidedly light, and the fact that cinnabar commonly occurs as little rich patches in 
the gangue even in the case of very low-grade ore, and is therefore practically freed 
during crushing, renders it extremely liable to settle, despite the most careful mixing, 
and to further accentuate the danger of inaccuracy through sampling. This danger 
is not great when the ore contains under iO per cent, of mercury, and may be over 
come with care ; but when the ore coutains ifO per cent, or upwards, it is advisable to 
distil, say, 10 or 20 grams of the ore in a glass tube with iron filings by the old 
method already mentioned. 

The error due to sampling is, of course, then only one-twentieth or one-fortieth 
of the probable error on a O'd gram sample, and the loss from leakage is practically 
nil. Such ores, however, seldom require to be assayed, and, as already stated, the 
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old method is pi-actically im possible on average ores. With siieh iow-gnulo ores it 
yields the mercury in beads so small that they can scarcely be collected and dried 
without heavy loss, and it is extremely cumbrous and slow. 

Oil rich ores, the results by tlie author's method are sometimes too higli and 
sometimes too low. either result being attributable to ditlieulty in sampling. As, 
however, the results are usually slightly low on ores containing over per cent, of 
mercury when done without excessive precautions, the loss is probably due to 
leakage. 

In the case of average ores, the total loss is so small as to bo negligible, and 
duplicate results on a I per cent, ore should agree to witliin O-Oo per cent., a result 
which cannot hee(|iialled by any wet method. 

I'.xperiments have l)een iiia.le in wliicli the iron lillngs are replaced hv redncetl 
iron, or hy copper, or by Ulbaige, lime, I'tc. ; InU. apart from the extreme eonvenience 
of iron tilings, the otlnu' mattaials have shown no advantage whatever, and litharge 
and lime are distinctly less etfective. 

The author is infoiincd that tin* method works wi'll with salts of iiitucnr}’, and 
there is no aj>parent reason why it should not do so, although tin* iron filings windd in 
some cases liave to be rejilaced by of tiie agents mmitioned jiliove, or by somo 
other deeoinposing agent. He has, however, had praeiieally nu cxiierience on tliis 
point. 

The process has been employed in Ins lahoratorv for live or six years, and the 
aiiparatiis has been sent to niiU’Ciiry mines in Ihissia, China, Italy, and ilritish 
(,'olunibia, where it has betui in constant use. At two mines, tlie gold cup process 
wiiich was then in use has he^ n ab.iudoru'd in its fa\oiir on acccjunt of Its greater 
coMveniema* and speed, atid at all these mines it has hei-n constantly employed for 
valuing, selling, or buying the eiiiih; ore, for assaying tailings, ami for c(mtrolling tlio 
working of the furnaces, etc. Tlie above jleseription ma\ theiefore be taken as tliat 
of a proved rather than a suggested mellio.i of assa)'. 

DiserssioN. 

Tile IhiKsiDKN i (Mr. ilevan) asked if the process could be used on a larger scale 
than Mr, Holloway had iiidicateil, using a larger ijuautity of the ore. 

Mr. Hoi.nou.'.v saiil tliat the use of a larger quantity of ore did not increase tho 
accuracy of the method if one had a good lialaiice ; in fact, the process worked better 
with the small quantities recoin mentled in the jiaper. 

Mr. Kt TTO said that for many years he had nseil a gold cup having a fairly largo 
cavity, and liad found no (lil'liculty in getting very aee.urate results without the 
addition of the ingenious apparatus which Mr. Holloway had licscribed. He had 
boen much interested in the rlevice for automatically cooling the silver foil. Probably 
where, as in a mine, a large number of fletormi nations had to be made*, it would he 
Very useful, but under ordinary circiim seances he really did not think it necessary to 
complicate the very simple original apparatus. He ha<.l had no diflieulty in getting 
tiie flange of the gold cup firmly' li.xed and accurately adjusted to the edge of 
the crucible. 


•J* 4* 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

The Detection, Determination, and Rate of Disappearance of Form 
aldehyde in Milk. R. H. Williams and H. C. Sherman. {‘Jonm. Amer. Clmu. 

,S'or., VjQi'), xwii., 111/7.) The authors lind that by ineatis of the potassium cyanide 

method 1901, xxi\., o) formaldehyde in milk can be approximately 

determ iiitd at any concentration ji^reater tlian 1 part in 100,000. They find that 
aqueous solutions of formaldehyde containing from 1 : 5000 to I ; 10,000 lose steadily 
in strength on standing, the loss being not merely due to polymerization, but to 
actual destruction of the fornialdeliyde. Within the same limits, formaldeliyde 
added to milk disappears about ten or twenty times as rapidly as from a(iueous 
solutions of the same strength. Stronger solutions are much more stable ; thus, an 
aqueous solution of 1 : 1 ,000 showed no appreciable loss after five montlis. From 
milk containing 1 part in 1,000 the rate of disappearance was the same as for an 
aqueous solution of I : 5,000. Souring of the milk does not alTect the rate of dis- 
appearance. The hydrochloric acid and ferric chloride test is sensitive to a dilution 
of 1 ; ‘250,000. Sourness of the milk does not ad'ect the reaction. The test may be 
made more satisfactory by adding 50 to 75 c.c. of cold water to the milk after keeping 
it just below the boiling point for one minute as usual; the colour obtained in this 
case, however, is very fugitive. The gallic acid test is much more delicate than the 
ferric cliloride test. A. G. L. 

Composition of the Fat of Pigs fed on Foods Rich in Oil. K. Farn- 
steiner, K. Lendrich, and P. Buttenherg*. {Zeit. C>ita>iuch. Nahr. Gemmm., 
lOOG, xi., 1-S.) The particular object of tlie present experiments was to ascertain 
whether the oily constituents of the fodder were deposited in the body fat of pigs fed 
on such fodder. The results show that the fat of pigs fed on cottonseed-meal gives a 
decided reaction with lialphcn’s reagent, but that the fat in no case contains phytos- 
terol, and is consequently thus distinguished from lard adulterated with cottonseed- 
oil. (C/. Analyst, 1904, p. 315.) W. P. 8. 

On the Occurrence of Arsenic in Wines. H. D. Gibbs and C. C. James. 

{Journ, Jmer, CJicni. 6nc., 1905, xxvii., 11S4.)— The authors have examined a total of 
352 wines, some bottled and some in cask, and have found arsenic in 52 cases, in 
(|uautities ranging up to 1 part of arsenic in 2,500,000 of wine. Generally, however, 
the quantities found were much smaller than this. As probable sources of the 
arsenic they indicate the arsenical sprays used upon the vines, the sulphur burned 
for sulphuring the wine and receptacles, and, perhaps, also the lead-shot used in 
cleaning the bottles. The method used in testing for arsenic consisted in making the 
wine alkaline with milk of lime, evaporating to dryness, and igniting the residue at 
a low red heat. The ash was treated with sulphuric acid (1 to 8), the solution filtered 
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and introduced into the ^enei.itor of a Marsih apparatus. As ^enemtor a -oO c.o, 
, 'Florence tlask was nscii, Kalilhaum's /ine and pure sulphuric acid bein^ used to 
generate the Indroeeti. The action was started hy adding' a few drops of platinic 
'chloride. Iin mediately .tfter adding tlie suipliurie acid the air in the apparatus was 
Bwept out by a rapid curreiii of carbon ilio\ide, ami the solution to he tested was tlien 
Added. The evolved ^as was passed through a spiral of lead acetatt* p.apeT a?id then 
llhrou^li ealciiiTU chloride, after which it entered a -lena f^lass tube of i)‘7 cm. inttUTiai 
And 11) cui. e.xternal diameter drawn down tr> a eonstriclion from Ml to lb eni. long 
|nid 2 Jiim. external dianieiar. The tube was lu‘ale<l for a space of Id to lb cm., pro- 
l^ected by wire gauze, before the constriction. Uu' I uniting being continued for one hour. 
P’he electrolytic generator of Ttiorpe was also tried, l)ut discaiaied because in some 
^Aases It failed to reveal the presence of any arsenic in wimes known to contain arsenic. 
I A. (I. h. 

Process for Determining* the Quality (Fineness) of Flour. N. Wender. 

{Ziit. Xifhi. ( fCfnissiii., Iili)b, X., 717 7b(i.) -Wheat and other grains 

iJontain an enzyme capable of liberating oxygen from hydrogen peroxide, and upon 
the fact that this en/.yme resides principally in tiie eml>ryo and uut(“r })ortiona of tlm 
grain, the author bases a proci;ss (or distinguishing lictween best wliite tlour and 
other llours containing more or less bran or irifericr lloiii’. It is recognised tliat, 
taken by itself, the colour of Hour is no eriierinn in judging whetlun* a sample is host 
Equality, “ seconds,’’ “ thirds,” etc. The process is canied out as follows : 2b grams 
of the Hour are rubbed d(jwn witli 1 00 c.c. of water until fn*e from lurn])s and (ben 
stinsed into a flask with a further loo c.c. ef water d'hc tlask is closed by an 
indiarubber stopper carrying a tapfied funnel ami a delivery tube connected to a 
Ineasuring-tube filled with water. Ten c (*. of hydrogen p(n'o\idc anj tlien introfiuced 
4hrough the funnel, and the action allowed lo jiroc* ed for about tliirty minuUss at a 
.jleinperature of 20 The voliiimi of the liiji-rated gas is tln-n read off. Tlie 
following examples are givi-n, in which tl;e results are calculated fur 100 grams of 
ijaeal : Wheat starch, s o c. ; wheat lloiir, 100 c.c. ; wli^ at bran, 012 c,o. ; rye flour, 
pbd c.c. ; rye l)rarj, -TOO c.c. ; maize flour, c.c. In a serjiis of flours of (hjcreasing 
||[uality, tlie finent flour gave 12S c.c., and the coarsest IsO c c. d'he author admits 
||hat‘ many more analyses must be made before un} degrees of tjuality can Isi fixed by 
fhis method, but considers that tlie latter will be of use wlien the flours of different 
'Countries, mills, etc., bave l^ccii examined and classified. W. Ih S. 

A New Adulterant of Lemon-Juice. H. Matthes and F. MUlIer. (Zeit. 
Vnter.^iuch. Xiihr, (icn-issim., 1 1)00, xi., 20, 21 . j sample of so-called lemon-juice gavo 
^he following results ; Alcohol, by weight, b id per ce-nt ; total solids, I.‘T'17 per cent.; 
k)tal acidity, as citric acid, W'19 per cerit. ; mineral matter, f)'20b per cent.; alkalinity 
ash, O'lO c.c. acid ; phosphoric anhydride, OOb par cent. ; polarization after 
Bistillation, + Tb in 100 mm. tube. The sample contained starcb-syrnp, evidently 

* It 111' iH-'-n -’iM’.vit that tli" ill tlii- 'i'-iy. -a' [ifitine: ' hloii'h- i.n iriitiii'^iil to tli*- '•orr'"'-t 

i'jii <tf arst'nif*. < liajuu^n, 0;i> vri] , j., ‘4 • TO'i r'ii;. 
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added to ijiiitate the pectinous substances of pure lemon-juice and the amount of 
phosphoric anhydride found was prof)ably due to the addition of a salt of this acid. 

W. P. S. 

Composition of Lemonade Essences. Utz. (Zeit. offentl. Chem., 1906, xii., 
1 2- Id.) — The liquids to which the following analyses refer are sold for the purpose 
of rnakin" lemonade and similar drinks by diluting the liquid with water, soda-water, 
etc. They consist essentially of an aqueous solution of tartaric or citric acid, to 
which an alcoholic solution of certain flavouring substances (esters) are added. The 


figures express grams per 100 c.c. : 

Riispberry 
Kssuiiuc A 

Raapbeny 
Essence B. 

Lemon 
Essence A. 

Lemon 
Essence B. 

Alcohol 

14’55 

1 19-40 

19-91 

1 27-84 

Total solids 

lOdl 

1 11-60 

18-54 

9-74 

Mineral matter 

0065 

0-174 

0-082 

0T19 

Total acidity, as tartaric 

8'029 

11-56 

15-57 

9-38 

J^ugar 

none 

none 

none 

none 


All four samples were strongly coloured with coal tar dyes, and two of them — 
Kaspberry Essence B and Lemon Essence B — contained not inconsiderable quantities 
of saponin. W. P. S. 


On the Colouring Matter of Saffron. F. Decker. {Chem. Zdt., 1906, xxx., 
IH.) — Crocetin, the colouring matter of saffron, has hitherto only been isolated in an 
amorphous form, since the readiness with which it resinified prevented its being 
obtained in a crystalline condition. The author, however, has succeeded in obtaining 
crocetin crystals of constant composition by digesting the resin -free solution of the 
colouring matter in very dilute sodium hydroxide solution at 60° to 70° C., with an 
excess of ammonium carbonate solution. The ammonium compound of crocetin was 
deposited from the liquid on cooling, in the form of yellow needles, which dissolved 
readily in alkalies, but were only sparingly in water and alcohol. The addition of 
ammonium carbonate to any of these solutions reprecipitated quantitatively the 
crocetin compound. An elementary analysis gave the following results : Carbon, 
()4‘G0 ; hydrogen, 8*70 ; nitrogen, 8'06; and oxygen, 18 64 per cent. C. A. M. 

Separation of the Conium Alkaloids. J. von Braun. (Berichte, 1905, 
xxxviii,, 3108-3113 ; through Bhartn. Jour.^ 1905, vol. 75, 909.) — The separation of the 
alkaloids of the hemlock — namely, coniine, methyl-coniine, y-coniceine, conhydrine, 
and pseudo-conhydrine, maybe effected as follows ; The gi*eater portion of the coniine, 
which forms the chief constituent, is separated by distillation and the residue then 
fractionated up to 190^ C., whereby the conhydrine (m.p, 118° C.) remains as an 
undistilled residue. The lower fractions are next benzoylated in alkaline solution, 
and the resulting oil, after dissolving in ether, is extracted with acid to remove the 
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uiethyl-coniinc. The ethereal solution is then concentrated and treated with 
petroleum spirit (ligroin) to precipitate the beu/ovl-ainino butyl -propyl-ketone, which 
IS formed by the action of benzoyl chloride on ) Coniceiiu\ The inother-lu^uor is 
redistilled and yields benzoyl coniine (b.p. ^Oo’toilOT' C. at lb inin. pressure), and some 
more of the benzoyl amino-ketono. h'tarting with 101 grains of material, the author 
was able to obtain I grain of conhydrine, i grains of methyl-coniine, grams of 
ami no- ketone corresponding with LlO grams of y coniceine, and lilt grams of benzoyl- 
coniine, corresponding with GS grains of coniine, total lO'd grams. The coniine 
recovered from the benzoyl derivative proved to be a mixture consisting of /-coniine 
and a little ^/-coniine. The substance described above as methyl-coniine has [a]t, 
do'Gt-i at 24'^ C,, and appears to be a simple substanci'. It yields a [licrato melting 
at 114° C., a platinichloride melting at 195 C., and an anriehlorido between S0° and 
■^0 W. r. H. 

The Oleopesin of Pinus Longifolia. F, Rabak. {I*h(inn, /if-r., 1905, xxiii., 
229; through Pharm. Jour,, 190G, vol. 7G, ll.).--'r[ic oleo-resin of J^nuts it>ii<ji/oli,t, 
a native of the lower Himalayas, is a white, 0 })aque, tough substance showing a 
partially crystalline structure. Its odour is lemon like. A sample examined had 
a specific gravity of O-HGG and [a]„ + 2° IS'. It yielded IS'5 \mr cent, of essential oil 
on distillation, the oil having a characteristic pi none odour, and a faint aroma of 
limonene. On fractionation, dextropinene and lu'volimoneiie were isolated. The 
residual resin was whitish and brittle ; it had an acid value of 112 and ester value 
of 1:3. When dissolved in acetic acid the solution deposited crystals of a resin acid 
melting at 138° to 110° (A W. i\ S. 

A Distinctive Reaction for Euphorbium Resin. A. Tschirch and Paul. 

iPliiir/n. ZcU., 1905, 1., 5G1 ; through Pharm. Journ., 190G, vol. 70, 35.)---A])out 
0*01 gram of the resin is treated with 10 c.c. of petroleum spirit, and the mixture 
tiltered. The filtrate is allowed to ilow on to the surface of 20 c,c. of sulpluiric acid, 
to which 1 drop of nitric acid has been added. A red -colon red zone is obtained at 
the junction of the two liquids; on shaking, the acid layer becomes red and, in the 
course of a day or two, turns brown. W. P, S. 

Estimation of Formaldehyde in Formaldehyde Pastilles (Trioxy- 
melhylene). Ernst Rust. {Xr'il. antjeu'. Che/n., xix., 138,)— Tlie author claims 
the following method of estinip.ting forinaldeliyde to be superior to the older ones; 
Two grams powdered trioxyniethylone are added to a 250 c.c. Erlennieyer flask, in 
the neck of which is fitted a funnel. The solid is washed in with 70 (ec. normal 
sodium hydroxide solution. To this mixture 9 to 10 grams of 30 per cent, hydrogen 
peroxide is added slowly at first to prevent undue heating. After standing for two 
hours the mixture is warmed gently to boiling, to decompose the excess of hydrogen 
peroxide. The funnel, after being carefully washed with water, is removed, a small 
excess of normal sulphuric acid solution added, and tlie mixture titrated back with 
normal sodium hydroxide solution, using phenolphthatein as indicator. One c.c. 
of normal sodium hydroxide corresponds to 0 03 gram CITO. The original substance 
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must be tested for alkalies or acids before this method is applied, and these must he 
taken into account in the final calculation. H. D. L. 

The Detection of Iodine Compounds in the Dry Way. B. Merk. {Pharvi. 
/eit., VjOo, 1., I0:i2 ; through ChenL. Zeit. Rep., 1905, xxix., 405.) — The substance 
under examination is rubbed with a little potassium persulphate and some soluble 
starch, the mixture becoming more or less blue in the presence of iodine compounds 
not containing oxygen : 

2\U + K^S.fl^ = 2K^^O^ + l,, C. A. M. 

TOXICOLOGICAL ANALYSIS. 

Toxicologry of Atropine. C. Ipsen-Innsbruck. {Zelt. amjew. Chem., xix., 
141 ,) — The author has investigated the stability of atropine in the presence of 
decomposing organic matter, the method of absorption of this alkaloid in, and 
excretion from, living organisms. The results, which are opposed to those of 
previous investigations, are summarized in the following manner : Atropine is 
rapidly absorbed by all parts of the body and distributed in the blood. The separa- 
tion rapidly follows from all the natural outlets, lasting from three to fourteen days, 
depending on the animal. Further, 0*0^1 gram atropine, after standing for twelve 
years in contact with decomposing blood, beer, and oilier organic bodies, can still be 
detected. H. D. L. 

Toxicity of Egg’s when administered Hypodermically. G. Loisel- 

{Coinp. Rend.,VJ05, cxli., 750; through Pluum. Journ,, 1900, vol. 70, 05.) — Eggs are 
found to be by no means free from to.xicity when administered hypodermically. The 
lethal dose for rabbits of the emulsion of yolk of ducks' eggs with \vater is 10 c.c. per 
kilo of body-weight. A 10 per cent, solution of the dried yolk in saline water is 
similarly toxic by intravenous injection in doses of 80 c.c. Hens’ eggs are slightly 
less toxic, and turtles' eggs from Mauritius some^Yhat more so. In fact, all three 
are markedly poisonous when injected either into the veins, or hypodermically, or 
into the peritoneal cavity. The symptoms which precede death indicate that the 
nervous system is profoundly affected by the poison. W. P. S. 

ORGANIC ANALYSIS. 

Preparation of Pure Ethyl Alcohol. L. W. Winkler. {Rerichte, 1905, 
xxxviii., 3CP2-3G1G ; through PharvL Joiini., 1905, vol. 76, 12.)— Acetaldehyde is 
removed from commercial absolute alcohol by allowing the sample to stand over 
hnely-powdered silver oxide for several days, a little potassium hydroxide being also 
added. The amount of silver oxide required is never more than a few grams per 
litre, and about 1-2 grams of potassium hydroxide is sufficient to neutralize all the 
acetic acid resulting from the oxidation of the aldehyde. The mixture should be 
shaken from time to time. The water present in the alcohol is then removed by 
heating the latter for several hours over, and finally distilling from, metallic calcium 
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tilings, using about 20 grams of the metal per litre. The alcohol so obtained can be 
once more distilled from metallic calcium. The atlvantage in the use of calcium 
over sodium lies in the fact that calcium hydroxide is totally insoluble in alcohol, 
and therefore as long as the alcohol contains moisture a white precipitate will be 
formed. 

The author has made a number of determinations of the specitic gravity of pure 
ethyl alcohol, and has deduced from them the following formula for calculating the 
specific gravity of alcohol at any temperature from 0^ to ;K)° (’. : 

Specific gravity 0“-30'-0-80(;2y -O'OOOMihS/ -OOOOOOOJr*, 

where 0'80029 is the specific gravity of alcohol in rm uo compared with that of 
water at 4° C. The boiling-point of pure alcohol was found to bo C. at 

(60 mm. pressure. It was observed that absolute alcohol is not so hygro8co})ic as is 
commonly imagined ; 200 c.c. of absolute alcohol absorbed less than O-l per cent, of 
water after fifteen minutes’ exposure to the air. \V. P. S. 

The Determination of Traces of Benzaldehyde. H. Herissey. {Joum. 
Ph<arm. Chim.^ 1906, xxiii., GO-65.)— *Phenylhydra/ine reacts with benzaldehyde to 
form an insoluble phenylhydrazone— 

C^H.NH.NI-L + C,H,,COU = C,11.,CTI.N.NIICJI, -i- H.O. 

The reagent used by tlie author consisted of J c.c. of freshly distilled phenylhydra- 
zine and 0’5 c.c. of glacial acetic acid in 100 c.c. of water. On treating an aqueous 
solution of benzaldehyde with an equal volume of this reagent, and allowing the 
mixture to stand for twenty-four hours at 15 ' to 20° C., there was formed an insoluble 
crystalline precipitate, which could be collected in a Ciooch’s crucible, washed with a 
known quantity of cold water, and dried in a vacuum over sulphuric acid until 
constant in weight. It was found, however, that very faint traces of the aldehyde 
required a very long time for complete combination, and, on the other hand, the 
results were liable to be too high if the reagent was allowed to act for several days. 
But by heating the mixture on the boiling water-bath for twenty minutes, and then 
allowing the liquid to stand for twelve hours before filtration, washing the precipitate 
in the Gooch’s crucible with 20 c.c. of water and drying it iyi vaaio, excellent results 
were obtained, especially when the quantity of phenylhydrazone did not exceed 
OT to 0-25 gram. C. A, M. 

On the Determination of Sugfar with Fehling’s Solution. F. P. Lavalle. 

{Chem. Zeit.y 1906, xxx., 17.) — It is often difficult to determine the end-point of the 
reaction in titrating a solution of glucose, owdng to the cuprous oxide subsiding but 
slowly, and reflecting its colour to the surface. The author obviates this by adding 
an excess of alkali, and thus preventing entirely the separation of the cuprous oxide. 
From 5 to 10 c.c. of Fehling’s solution are placed in a 200 c.c. porcelain basin, 
together with 30 c.c. of sodium hydroxide solution fl : 3) and 50 to GO c.c. of water, 
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and the liquid heated to incipient boiling, and then titrated with the sugar solution, 
the reaction being complete as soon as the last drop causes the blue colour of the 
Fehling’s solution to disappear. Test experiments are stated to have given very 
satisfactory results. C. A. M. 

The Detection and Determination of Trehalose by Means of Trehalase. 
P, Harang*. {Joum. PJumn. Chun., lOOG, xxiii., 10-20.)— The method is based upon 
the fact that trehalose (a -= + 197"" 3 ) is inverted by the specific enzyme trehalase into 
two molecules of glucose, which will, of course, reduce Febling’s solution. Thus, if 
a 1 per cent, aqueous solution of anhydrous trehalose giving in the polarimeter a 
reading of u + 3 ' ul’ be treated with trehalase, the liquid, after complete inversion 
of the hexabio.se, will be found by means of Fehling’s solution to contain a quantity 
of reducing sugar corresponding to 1052 grams of glucose, and the deviation (/=2) 
will be + 1'^ O', a difference of 2 51'. If, then, the difference between the rotations 
calculated from the amount of glucose formed under the action of the enzyme 
coincides with the polarimetric readings, the presence of trehalose may be inferred, 
and its amount may be calculated, provided that the enzymic action is complete. 

In order to obtain tlie specific enzyme trehalase the author incubates a cultiva 
tion of Aspeufillus niger on liaulin’s fluid at 33° C. until the first signs of fructification 
(about twenty-four hours). The nutrient fluid is then decanted and replaced with 
water, and the cultivation allowed to stand at the ordinary temperature for five or 
six days until fructification appears, the water being renewed every twenty-four hours. 
The mould fungus is then pressed between filter-papers, finely divided, left for three 
hours in contact with a fourth of its weight of 95 per cent, alcohol, drained with the aid 
of a filter-pump, and finally dried in the oven at 33° C. and powdered. This prepara- 
tion has a strong enzymic action upon trehalose, 0'5 gram being sufficient to invert 
1 gram of the sugar in 100 c.c. of water within forty-eight hours at 33' C. 

Before using the enzyLue for tlie detection of trehalose in mushrooms, etc., it is 
necessary to eliminate substances such as glycogen, which can also be attacked by it. 
The fungi are twice extracted, as soon as possible after being gathered, for ten minutes 
with their own weight of boiling 30 per cent, alcohol, and the united extracts filtered. 
Tlie filtrate is distilled under reduced pressure until the residue is only 100 c.c. (from 
I kilo of fresh mushrooms). On now adding 1 parts by volume of 80 per cent, alcohol 
to the residue there is an abundant precipitate, which is left to subside until the 
next day. The clear liquid is then decanted, and the residue mixed with a few c.c. 
of water, taken up with 4 parts by volume of 80 per cent, alcohol, and boiled for 
twenty minutes on the water-bath under a reflux condenser. It is then allowed to 
cool and the supernatant liquid decanted, united with the washings, and evaporated 
to dryness in cacno. Finally, the residue is taken up with water saturated with 
thymol (100 c.c. for each 200 grams of mushrooms), and this solution treated with 
enzyme. C. A. M. 

The Characteristics of Certain Animal Fats. C. Schneider and S. 
Blumenfeld. (Chem. Zeit,, 1905, xxx., 53, 54.)— The following physical and 
chemical values were obtained : 
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The liigh lieichert value of the porpoise fat was due to the presence of a 
considerable quantity of the glycerides of valeric acid. The fat, which was derived 
from the body, was oily, aud had a pale yellow colour. Of the other fats examined, 
that of the seal was a soft yellow semi-solid ; the fats of the coot, crane, and lynx 
were soft white or light yellow semi-solid masses ; the fat of the glutton was a white, 
not very hard fat ; and the bear's fat had the consistency of vaseline at 15'^ C. It is 
pointed out that the iodine value of the fat of the lynx is the highest yet recorded for 
land beasts of prey. C. A. M. 

Determination of the Total Organic Acids in Tobacco. J. Toth. {Che77i, 

ZeiC.^ 1900, XXX., 07, OH.) — The method proposed is similar to the one described previously 
by the author for the determination of nicotine (An.\lyst, 1902, p. 12). Two grams of 
the dry powdered tobacco are moistened with 2 0 c.c. of 20 per cent, sulphuric acid, 
and then mixed with sufficient plaster of Paris to form a dry powder. This is placed 
in a well-corked cylinder and shaken for forty-eight hours with 100 c.c. of anhydrous 
other; 50 c.c. of the ethereal solution are then drawn off, evaporated slowly, and 
the residue dissolved in warm water. The solution is now titrated with ;t sodium 
hydroxide solution, using alkanna tincture as indicator (Analyst, 1903, p. 193), and 
the result calculated into anhydrous oxalic acid. In thirty-two samples of various 
tobaccos examined, the writer found from 3-6 to 8-7 per cent, of total organic acids 
(expressed as oxalic acid), and the quantity of organic acid was found to be propor- 
tional to the burning quality of the several tobaccos — that is, bad-burning tobaccos 
contained the most acid. \V. P. S. 

Estimation of Tannin in Crude Products. A. Manea. {Chevi. Zeit, Tiep,, 
1905, xxix., 381.) — The principle of the method lies in the fact that when a certain 
quantity of a tannin solution is added to a mixture of a known quantity of glacial 
acetic acid and neutral lead acetate of knowm dilution, the tannin alone is pre- 
cipitated with the lead, whilst all other substances remain in solution. The author 
has obtained results which give not more than 0*5 per cent, difference in analyses of 
the same raw material. E. K, H. 

Estimation of Caoutchouc. T. Budde. {Chem. Zeit. Bep., 1905, xxix., 393.) 
— The process recommended, after many experiments, is as follows : A solution of 
bromine in carbon tetrachloride is used as a brominating liquid, iodine being added as 
a halogen carrier, the action being then continuous. The proportions used by the 
author are : IG grams bromine (G c.c.) and 1 gram iodine dissolved in carbon tetra- 
chloride and made up to 1 litre. Por the estimation about 1 gram of the sample of 
caoutchouc is placed in a 100 c.c. flask, covered with carbon tetrachloride, and allowed 
to stand, with frequent shaking, until the caoutchouc has dissolved, or is evenly 
divided. The flask is then filled to the mark and well shaken. Ten c.c. are taken 
for each analysis. This is filtered, if necessary, in an AUihn’s tube and washed with 
about 50 c.c. CCl^. (If the solution is too viscous, it must be diluted.) To the 
filtrate 50 c.c. of the brominating solution are added, when a jelly-like substance is 
soon precipitated. .After the solution has become clear (quarter of an hour), half its 
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volume of alcohol is added ; the liquid is now clear yellow, and the tetrahvoin-caout- 
cbouc is transformed into the white form. It can now be easily transferrod to a 
weighed filter paper, washed first with a mi \ Hire of '2 parts carbon totraciiloridc and 
1 part alcohol, and then with pure alcohol, and dried to constant weight at (iO' ; 
-Jotj grams of tetrabrom-oaoutchouc - bid graiiw of pure caoutchouc. I’aoutehouc 
resin and oxidized caoutchoues do not take part in the bromine reaction. The 
process recommends itself by its simplicity, and especially by the fact that it give^' 
the true content of pure caoiuchouc. I,. ]\. ]I. 

The Direct Determination of the Acetyl and Benzoyl Groups. R. Meyer 
and E, Hartmann, [lieru-hir, IDOo, xxxviii., dpbd,) From 0-d to 0-7 gnim of the 
substance is heated with about 0 grams of pure sodium hydroxide and as small 
a quantity as possible of methyl alcohol which has been purified by distillation witli 
potassium hydroxide. After about an hour the saponification is complete in the case, 
of most acetates, and the solution is then mixed with fiO c.(x of phnsplioric acid 
(specific gravity 1101), and distilled in a current of steam, a little lime being placed 
in the vessel in which the steam is generated. In order to determine wlietlnn- the 
distillation is complete, portions of the distillate are titrated from lime to time after 
it is thought that the bulk of the acid has passed over. The distillation should 
be continued until loO c.c. of the distillate consume not more tiian 1 or 2 drops 
of I'laryta solution, phenolphthalcia being used as indicator. Tiie determination 
of the benzoyl group is carried out in the same way, and gives equally satisfactory 
results. (k .\. M. 


INORGANIC ANALYSIS. 

Provisional Methods for Copper, Lead, and Zinc of the Committee 
on Uniformity in Technical Analysis of the Western Association of 
Technical Chemists and Metallurgists. [Chfui. Kmjuuxr, ihOo, ii., 2 s 7 ,) 

Coj'ii'tr . — The iodometric method is used, the sodium thiosulphate solution 
(20 grams per litre) being standardized by dissolving 0-2 to fl-o gram of copper foil 
in d c.c. of nitric acid and evaporating to 2 or ‘1 c.c. ; after adding 0 c.c. of hot water 
and G c.c. of ammonia, the whole is boiled for a few minutes, cooled, and diluted to 
75 or 80 c.c. After adding 8 c.c. of acetic acid and 10 c.c. of potassium iodide 
solution (30 per cent.), and well shaking, the liquid is titrated with the thiosulphate, 
4 or .5 c.c. of starch solution (1 gram per 200 c.c.) being added after the colour has 
been changed from brown to yellow. To determine copper in ores, 0-5 gram of the 
sample is heated with 2 c.c. of nitric acid, 3 c.c. of hydrochloric acid, and 4 c.c. of 
sulphuric acid, until white fumes are evolved. After cooling and diluting with 25 c.c. 
of water, the whole is boiled with a piece of sheet aluminium; 10 c.c. of hydrogen 
sulphide water are then added to insure complete precipitation, and the precipitate 
filtered off, washing three times by decantation; do c.c. strong nitric acid are then poured 
over the copper and aluminium ; the aluminium is removed and washed with a little 
hot water, and the filter washed with strong bromine water. The solution is then 
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ovaporatoddown to 2 or 3 c.c. ; o c.c. of hot water and 6 c.c. of ammonia are added ; 
the whole is l^oiled, acidulated with 8 c.c. of acetic acid, and titrated as above. 

IjCwL — The ammonium molybdate method is used. To standardize the 
solution, Od to Oo gram of lead foil is dissolved in 10 to lo c.c. of 1*2 nitric acid; 
‘iO c.c. of 1‘1 Bulpliuric acid are then added ; the whole is well stirred and allowed 
to settle. The liquid is then decanted olT through a filter, and the precipitate 
washed three or four times with 2 per cent, sulphuric acid, and finally once with 
cold water. The filter is then washed free from lead sulphate by repeatedly passing 
'>0 c.c. of a hot 20 per cent, ammonium acetate solution through it, and finally 
wasliing with hot water. The solution is then heated with the main bulk of the 
[)i'ocipitate until the latter is dissolved, when it is diluted to 200 c.c. made just acid 
with acetic acid, and titrated with ammonium molybdate solution (S-64 grams 
per litre) until a drop of the liquid gives a yellow colour with a drop of tannic acid 
solution (1 gram in 800 c.c. water). For ores, O o to 1 grain is heated with 10 c.c. 
of strong nitric acid and 10 c.c. of strong sulphuric acid until white fumes appear, 
when the liquid is cooled, diluted to 50 c.c., boiled, and treated as above. 

Zini \ — The ferrocyanide method is used. To standardize the solution 0*2 to 
0'3 gram of freshly-ignited zinc oxide is dissolved in 10 c.c. of hydrochloric acid, and 
neutralized with ammonia ; G c.c. of hydrochloric acid are then added ; the liquid is 
diluted to ISO c.c. with water, boiled, and titrated as follows : The solution is 
divided into two equal parts; one of these is titrated quickly, after which the other 
part is added, and the titration finished by adding nearly enough of the ferrocyanide 
solution at once to precipitate the zinc, and then very carefully adding the solution 
until a yellow colour is obtained with a drop of uranium acetate solution containing 
To grains in 100 c.c. of water. The ferrocyanide solution contains 21-6 grams 
per litre. For ores, 0*5 to 1 gram is dissolved in 4 to 8 c.c. of hydrochloric acid, 
and an equal amount of nitric acid. The solution is evaporated down to one-third its 
volume ; any gelatinous silica separated is filtered off, and the filtrate evaporated to 
dryness with 15 c.c. of a saturated solution of potassium chlorate in nitric acid. 
Without any baking, the residue is boiled with 40 c.c. of a solution made by dissolv- 
ing GO grains of ammonium chloride in 250 c.c. of water and 150 c.c. of concentrated 
ammonia. The precipitate obtained is filtered off and washed with the same 
ammonium chloride solution ; if much iron is present, the precipitate is dissolved in 
the minimum of hydrochloric acid, aud reprecipitated with the ammonium chloride 
solution. The filtrate is neutralized, 15 c.c. of hydrochloric acid and 15 grams of 
granulated lead are added, and the whole is boiled until all the copper is pre- 
cipitated, after which the titration is made as above. All the conditions should be 
the same in all titrations, as far as possible. The temperature should always be 
near the boiling-point. A. G. L. 

The Volumetric Determination of Lead as lodate. L. Moser. {Chem, 
Zeit., 190G, XXX., 9.)— On treating a solution of a lead salt with potassium iodate in 
moderate excess, there is formed a heavy crystalline precipitate of lead iodate, which 
is nearly insoluble in water, and only sparingly soluble in nitric acid, but dissolves 
readily in hydrochloric acid with the formation of chlorine. This lead iodate is 
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much more insoluble than the sulphate, andgooil results can be obtained in analytical 
determinations based on the reaction. The solution of the lead salt, which may con* 
tain acetic acid or a little nitric acid, is treated with a measured quantity of standard 
potassium iodate solution, made up to a definite volume, and sliaken, and the lead 
iodate allowed to subside. An aliquot portion of the clear supernatant liquid is then 
titrated with thiosulphate solution, after the addition of potassium iodide and dilute 
sulphuric acid. The excess of iodate thus determined is subtracted from tliat 
originally added, and the dilTerencc corresponds to the amount of lead present, 
2 parts of potassium iodate being equivalent to 1 part of lead. 

In examining commercial sugar of lead, 1 gram of the sample is dissolved in 
water, mixed with 70 c.c. of decinormal potassium iodate solution, and mmie up to 
“200 c.c. An aliquot portion (50 c.c.) of the clear supernatant liquid is tlion treated 
with potassium iodide, and the liberated iodine titrated with standard tliiosulpliate 
solution. The amount of iodine found corresponds to the amount of free acid in tim 
sugar of lead. Sulphuric acid is now added, and tlie main quantity of iodine titrated. 
When the original sample does not yield a clear solution, a few drops of acetic acid 
are added to dissolve basic salts, etc. Q 


The Rapid Precipitation of Antimony Electrolytically. Julia Lang- 
ness and Edgar F. Smith {Joum. Amcr. Choji. Suc., U)05, xwii., 1521 .)- in 
consequence of Fischer and Boddaert's ol)jections {/cils. f, F.UAtrochemic, x. 050), 
the authors have repeated ExneFs work on the deposition of antimony, using tlu^ 
rotating anode (Ax.vlyst, 1903, xxviii., 330), and they find the method to give excellent 
results. They used an almost boiling solution of a total volume of 70 c.c., containing 
0-24 gram of antimony in either state of oxidation, as well as 15 c.c. of sodium 
sulphide solution (specific gravity, MS), 3 grams of potassium cyanide, and 1 c.c. of 
10 per cent, sodium hydroxide. Only 2 grams of potassium cyanide need be added 
if only 10 c.c. of sodium sulphide solution arc present. The current was G amperes 
per 100 sq. cm. at 3-5 to 4 volts, the time being fifteen minutes. The method may 
be applied to the analysis of stibnite, the ore being directly treated with sodium 
sulphide, and to the separation of arsenic from antimony. In six experiiiients in 
which 0-126S gram of antimony and 0 2000 gram of arsenic were present, iho 
maximum error on the antimony was O’OOOl gram. A. (i. L. 


The Determination of Bismuth and its Separation from other Heavy 
Metals. H. Salkowski. {Berichte, 1905, xxxviii., 3913, 3911.) -It was suggested 
by the author in ISGS that it would be preferable to determine bismuth in the fonn 
of a phosphate rather than as an arsenate, and he has now worked out the details of 
:he method. The precipitate can be ignited without fear of reduction and weighed as 
BiPO.. It is essential that the solution .should not contain hydrochloric acid or 
jhlorides, and that free nitric acid should not be pre.sent in any considerable quantity, 
flood results are stated to have been obtained in this way in the separation of 
bismuth from copper and lead, but the details are not described. C. A. M. 
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Tne lodometric Determination of Copper. T. Brown, Jun. (Chem. 
lyO-j, ii., :i07.)— The method described consists in dissolving from 2-5 to 
05 gram of the ore in aqua rcrjia, evaporating the solution with sulphuric acid, 
tilteting frotn gangue and lead sulphate, and precipitating the filtrate with sodium 
thiosulphate. In precipitating with thiosulphate the author recommends boiling the 
li(j!iid for one half liour for high-grade ores, and for one hour or even longer for low- 
gnide ores ; if too much evaporation takes place, water should be added. The preci- 
pitate is filtered otT, washed with hot water, and roasted to oxide at a dull red heat. 
The copper oxide obtained may contain antimony, bismuth, and silver. It is placed 
in an 8- ounce flask, nitric acid, water, and about 0-5 gram of potassium chlorate are 
ndded, and the whole is boiled down to about half its original volume. Should any 
chlorate become decomposed a little water is added, and the chlorine liberated boiled 
olf. .\fter cooling, a little water and a slight excess of ammonia are added, and the 
whole is boiled again for a few minutes ; this treatment insures a more distinct 
end-point. The solution is then acidified witli acetic acid, the determination 
finished as usual with potassium iodide and standard thiosulphate solution. 

A. G. L. 


Analysis of Tungsten-Tin Minerals. Henri Angenot. (Zeit, augexv. Chem., 

xix,, 110.) — On account of the extreme dilllculty e.xperienced in the estimation of 
stannic oxide and tungstic acid in presence of each other, the author has introduced 
the following modification of the Borntrnger method : One gram of the finely 
powdered mineral is carefully fused with sodium peroxide in an iron crucible for a 
<iuarter of an hour. This is digested with water and made up to 250 c.c. If lead be 
present, it must he separated with carbon dioxide and the mixture finally filtered. 
One hundred c.c. of the filtrate are treated with a mixture of 15 c.c. nitric acid and 
15 c.c. hydrochloric acid, and then evaporated to dryness. The residue is dissolved 
in a mixture of 100 grams ammonium chloride, 100 grams hydrochloric acid, and 
1,000 c.c. water, and filtered. The undissolved tungstic acid is dissolved in warm 
ammonia, and the process repeated, and the iusoluhle product finally ignited. 

A second 100 c.c. is used for the estimation of the tin. Two to three grams of 
zinc are added, and the whole allowed to stand for one hour at 60^' C., then filtered 
from the precipitated oxide of tungsten, and the filtrate treated with sulphuretted 
hydrogen to leinove the tin, which is weighed as sulphide. H, D. L. 


The Separation of Iron from Zinc. V. Komar. (Chem. Zeit., 190G, xxx., 
31, 32.) - The zinc and iron salts are converted into sulphates, dissolved in sulphuric 
acid (specific gravity, T3), and the solution oxidized by the addition of a little nitric 
acid. The mixture is then evaporated, at first on the water-bath, then on the sand- 
bath, and the residue finally heated over a free Same, care being taken to avoid 
crepitation. After igniting at a dnll-red heat, the residue is dissolved in water and 
the ferric oxide collected on a filter, washed, and weighed, Zinc sulphate does not 
decempose at a temperature of 700® C., or umre. W. P. S. 
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Standardizing^ Potassium Permanganate for Iron Determinations. 
Richard K. Meade. {Chefn. hiujuuurr, 1905, ii., ‘iSl.) -As a standard for permanga- 
nate solutions, the author prefers to use pure electrolytic iron. This is obtained by 
electrolysing, in a glass beaker, a solution containing 0*5 gram of iron as pure ferrous 
or aaimouiura ferrous sulphate dissolved iu 250 c.e. of saturated ammonium oxalate 
solution. The anode is formed of a centrally-placed piece of platinum wire, the 
cathode consisting of two pieces of platinum foil U inches square. After electrolysing 
for two hours with a current of from 0 5 to 0 7 ampere, about 0*15 gram of iron will 
be deposited on each piece of foil. After weighing each piece is dissolved separately 
in a mixture of 500 c.c. water and 50 c.c. of sulphuric acid, which has been previously 
boiled for some time, whilst a current of cari>on dioxide was led tlu'ough it. Tho 
riask and the dissolved iron are allowed to cool in the current of earbou dioxide, and 
titrated as usual. Proceeding in this way, it is found that tho iron value of api>arcntly 
pure iron wire is often above 100 per cent. A. ti. L. 

The Use of Ammonium Persulphate in the Determination of Chromium 
in Steel. Harry E. Walters. (Jourji. Afuer, nhctn. soc., 1905, xxvii., 1551 ; and 
Proc. Emj, Soc. Penns7jliani,i, 1905, xxi., 105.)— The method consists in 

determining chromium and manganese together, after oxidation by ammonium 
persulphate, by means of ferrous sulphate, and determining the manganese separately 
by means of sodium arsenite : 1*25 grams of the sample are dissolved in .‘15 c.c. dilute 
sulphuric acid (1 : 5), a small amount of ammonium persulphate being added to 
oxidize the iron and carbonaceous matter; the liquid is diluted to 100 c.c., 10 c.c. of 
silver nitrate solution (containing 016 gram of the salt), and then 5 to 7 grams of 
slightly moist ammonium persulphate are added, and the whole is boiled for five 
minutes, after which the liquid is cooled and made up to 500 c.c. On 100 c.c. of this 
solution the manganese is then determined by titrating in a porcelain dish with 
sodium arsenite solution, made up according to Blair, and standardized against a 
chrome steel of known manganese content. To the remaining lOf) c.c. a measured 
volume of ferrous sulphate solution (22 5 grams of ferrous sulphate and 50 c.c. of 
strong sulphuric acid per litre) is added, and the exc.ess of ferrous sulphate deter- 
mined with standard permanganate solution (P82 grams of the salt per litre). The 
latter may be standardized against iron or against a pure chromium salt ; it should 
be compared with the ferrous sulphate solution every day. Test results obtained in 
this way on pure solutions containing iron, manganese, and chromium, and on 
chromium steels, are excellent for both the manganese and chromium. If tungsten 
or molybdenum is also present, a carbide of chromium insoluble in sulphuric acid, 
may be left, which requires fusion with sodium carbonate. If vanadium is present, 
the manganese cannot be determined by sodium arsenite ; in this case the bisrnuthate 
or Ford’s method may be used. A. G. L. 

Estimation of Chromium and Manganese. A. Kleine. {Chem. Zeit. Hep,, 
1905, xxix., 380.)— Five grams of steel shavings are dissolved in 500 c.c. HCI (M2) 
by the aid of heat, the solution is heated to boiling, and all subchlorides converted 
ioto perchlorides by adding 3 c.c. of HNO., (1*4) drop by drop. The solution is then 
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evaporated to a nyrup, and tlie iron extracted by shaking with ether. The iron-free 
solution is evaporated to dryness, the residue taken up by 10 c.c. sulphuric acid 
(I : 10 ), the solution diluted, treated with ammonium persulphate {60 grams per 
litre), and boiled for lifieen to twenty minutes. The precipitated manganese peroxide 
is filtered off and washed. The chromium is estimated in the filtrate by adding 
excess of iron sulphate solution (60 grams FeSO^ in 800 c.c. HgO + ^OO e.c. H 0 SO 4 ), 
and the excess titrated with standard permanganate solution. The iron titre of the 
permanganate x0‘31 gives the chromium titre. Tiie washed manganese precipitate 
is then transferred to the precipitation flask, 10 c.c. of sulphuric acid added, and 
sufficient oxalic acid solution run in to completely dissolve the precipitate. The excess 
of oxalic acid, after dilution with 200 to 300 c.c, of hot water, is estimated by per- 
manganate. To obtain the manganese titre of the permanganate the iron titre must 
bo multiplied by O oOl (according to Ledehur), and not by the older value 0'491. 

For crude iron and difficultly soluble chromium steel 5 grams of the metal 
should be dissolved in 50 c.c. of liCFf-O c.c. IFSOj ; the solution is then diluted, 
filtered from silica, evaporated and sliaken up with ether, and treated as above. 
For steel with a high percentage of chromium the filtrate from the manganese pre- 
cipitate should be made up to 5O0 c.c. and the chromium estimated in an aliquot 
part. lb K. 11. 

The Ford Williams Method for Hig-h-grade Manganese Ores. J. James 
Skinner, (dhrm. K)i<jnieer, 11)06, ii., 279.) — O’o gram of the ore is digested with 
20 c.c. hydrochloric acid until the residue is white, after which the solution is 
evaporated down to a syrup. It is then boiled with 110 c.c. nitric acid until the red 
fumes are almost wholly driven off, when half a teaspoouful of fine asbestos fibre is 
added carefully, and boiling continued for one minute more, when 8 grams potassium 
chlorate are added, and the whole boiled for another ten minutes. The precipitate 
is then filtered off, as usual, on an asbestos filter. Precipitate and filter are then 
dropped into a beaker containing O' 760 gram of pure oxalic acid, 60 c.c. of dilute 
sulphuric acid, and I 6 O c.c. of warm water. After gently warming until the whole 
of the manganese dioxide has dissolved, the liquid is titrated with standard potassium 
permanganate, with which another portion of 0‘750 gram oxalic acid is also titrated, 
the difference corresponding to the manganese. 

For ores containing manganese in a form insoluble in hydrochloric acid, the 
insoluble portion is filtered off, treated with hydrofluoric and sulphuric acids, and. 
after evaporating off the hydrofluoric acid, dissolved in hydrochloric acid and added 
to the main solution. -L 0. L. 

A New Reagent for Potassium. E. P. Alvarez. {Gazz. Chm. Ital, 1906, 
xxxY., 163 ; through Chcm. ZcAt. /Aj;., 1905, xxix., 401, 106. ) — The reagent consists 
of a saturated (6 per cent.) solution of amido-naphthol sulphonic acid, 

. Nn,(i) 

\S03Na(6). 

It should be prepared with recently boiled cold water shortly before it is required for 
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use. It can only be kept in black bottles from which the air is carefully excUuIeil. 
The precipitate of potassium ainido-naphthol sulphoiiate is given by all potassium 
salts, including the iodide, provided the solution be neutral. Ammonium salts, and 
magnesium salts in the presence of ammonium cliloride, are not precipitated by the 
reagent. Solutions of potassium salts of the strength of 5 to 10 per cent, give the 
reaction almost immediately ; those containing from o to d per cent, do not give a 
precipitate until after ten minutes ; and those containing 1 per cent, not until after 
several hours. C. A. M. 

Colorimetric Estimation of Selenium. J, E. Clenell. [Clwm, /eit. }u‘p., 
190o, XXIX., 392.) — Tlie selenium must be brought into solution as selenite or selonate ; 
this can be etfected by treatment with concentrated nitric acid and subseejuent 
addition of hydrochloric acid ; the fiee chlorine must then be driven olT. A white 
precipitate in the solution is of no account, and may, if necessary, be produced in the 
comparison test by precipitating /.inc chloride with potassium fcrrocyanide. The 
solution is heated to boiling, and a few c.c. of a d per cent, solution of sodium 
bisulphite added. In case of cyanide solutions, J(X) c.c. boiled with 10 c,c. iUO for 
five minutes give the precipitate of selenium witliout any addition of sulphite. The 
finely divided selenium remains some tinu; in suspension, and the tint it gives 
is compared with that of known amounts of a standard solution pre])ared by 
shaking 0"1 gram selenium with strong bromine water until dissolved, adding 
bicarbonate gradually until a colourless solution is obtained, and making up to a 
litre. The standard tests are i)oiled wdth d to 10 c.c. of sodium bisulphite, as before. 

The only elciinent which interferes with this process is copper, wliich with 
potassium ferrocy ankle gives a colour similar to that of the suspended selenium. 

The estimation takes about fifteen minutes. M. K. II. 

The Use of the Rotating* Anode and Mercury Cathode in Electro- 
analysis. Second Paper. Lily G. Kollock and Edg*ar F. Smith, {Joum. 
Amer. Chciu. Soc., 190d, xxvii., 1027.) — Continuing their work, tlie authors have 
applied the rotating anode and mercury cathode to metals other than those dealt 
with in their first paper (Ax.mast, 1900, xxx., 113). The apparatus used was the 
same as before, except that the weight of mercury used was increased to 00 or 
TO grams. For cadniiunt:, good results were obtained by electrolysing d c.c. of 
solution containing 0-9 180 gram of cadmium as sulphate, and I c.c. of concentrate 
sulphuric acid for fifteen minutes, with a current of 3*0 amperes and 10 to 7 volts. 
For tin, the best results were obtained with 10 c.c. of solution containing 0*8212 gram 
of tin as stannous sulphate, and 0*5 c.c. of sulphuric acid, using a current of d ampere 
and 5 to 4 volts for eight minutes. For silver, the best results were obtained with 
d c.c. of solution containing 0'2240 gram of silver as nitrate, and ^ c.c. of nitric acid, 
using a current of 4*5 to 3 amperes at G‘5 to 6 volts for five minutes, and giving the 
anode the high speed of 1,200 revolutions per minute. No nitric acid was reduced 
and hence no ammonium was found in the amalgam. For nieramj, 5 c.c. of solution 
containing 0*3575 gram of mercury as mercurous nitrate and 0*02 c.c. of nitric acid 
gave the best results with a current of 3 amperes and 7 to d volts for three minutes ; 
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flilutin;^ the liquid to 2/j c.c. increased the time necessary to eight minutes. For 
hi&muth^ the best conditions were : Volume, 12 c.c. ; bismuth, as sulphate, 0'2273 
gram ; O’o c.c. of sulphuric or nitric acid ; current, 3 or 4 amperes at o to o volts ; 
time, fifteen minutes for sulphuric, and twelve minutes for nitric, acid solutions. 
The platinum wire used as anode should be very smooth, in order that the bismuth 
peroxide at first deposited on it may be readily dissolved. 

I’xperirnents to determine halogens in metallic haloid salts by using a silver- 
coated rotating anode proved unsuccessful, some of the deposit always becoming 
detached. It was found possible, however, to determine the metal in such salts, the 
free halogen being suppressed by adding 10 c.c. of toluene to the liquid. The most 
favourable conditions found are summarized in the following table : 


.MftaJ. 

1 Aniuuut 

Voliiine of 

Arii|iOiw. 

Volts, 

Time 

llaxiniUBi 

tfikm ''’gratii).' 

: 

(o.C.;. 

(minutes;. 

Error (gram). 

As < 'hhfiil'’ : 







Cobalt 

OTOoO ' 

5 

2 to 4 

5 

7 

±0-0002 

Gold 

()-1200 ' 

5 

2 to -I 

10 

5 

-0-0002 

Ferric 

01030 

5 

2 to 4 

9 

12 

-0 0005 

Mercuric 

^ 0’2525 i 

5 

1 to 3 

10 to 7-5 

10 

-O'OOOl 

Stannous .. 

' 0-0800 ^ 

5 

2 to 3 

7 to G 

10 

+ 0-0006 

Ditto 

: 0 1600 

10 

2 to 3 

7 to 6 

15 i 

-0-0005 

As lirmahle : 







('adiiiiuin ... 

0-2212 

5 1 

i 

* 2 

1 

5 

10 ' 

+ 0-0003 


The anode was not attacked in these experiments ; xylene may be used instead 
of toluene, which is probably converted into a mixture of o- and p- chlortoluene. 

It was also found possible to separate iron quantitatively in this way from 
uranium, aluminium, thorium, lanthanum, praseodymium, neodymium, cerium, and 
zirconium. The metals were used in the form of sulphates. The quantity of iron 
present was 0-12 to OTH gram, and of the sulphate of the other metal OT to 0*5 gram. 
The volume of the liquid varied from 6 to 10 c.c., the quantity of free sulphuric acid 
from 0 to iitie current from 2 to 0 amperes at 9 to 5 volts, and the time from 

fifteen to twenty-five minutes. The maximum error in twenty-nine experiments 
was - O'OOOS gram iron. A, G. L. 

Estimation of Vanadium. W. Heike. {Chew. Zeii. Hep., 1905, xxix., 392.) 
— A comparison of four methods for purposes of technical iron works : 

1. The ore is fused with sodium potassium carbonate, extracted with hot water, 

filtered, the filtrate acidified with the vanadie acid reduced to vanadic oxide 

with zinc, and the amount estimated by titration with standard permanganate. The 
vanadium titre ^ iron titre x 0'035. 

2. The ore is dissolved, the iron extracted by shaking out with ether, the solution 

treated with and the vanadium estimated by comparing the tint (yelloxv-red) 

^Yith that of known vanadic solutions. 
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3. Ledebur dissolves the iron, etc., in diluted hydrochloric acid, separates 
the chromium and vauadiuin from iron and uiangauese by neutrali/iiig with tlie 
barium carbonate, fuses the residue with sodium carbonate and nitre, and extracts the 
chromates and vanadates with !iot water. The solution is then reduced with alcohol 
and hydrochloric acid, the chromium precipitated with ammonium plios})hato and 
ammonia, the vanadium transformed by ammonium sulphate into the sulpliide, and 
precipitated as sulphide with acetic acid. On heating vanadic acid is obtained. 

4. Canipagne extracts the iron with ether (as in d), reduces tlio vanadio acid 
by evaporation with hydrochloric acid to V.O,, displaces the hydrochloric acid 
by sulphuric acid, warms to GO'’ to 70', dilutes to :i00 c.c., and titrates with potassium 
permanganate. The vanadium titre here - iron tit re \ 01) 14. 

The author obtained the folio whug figures : 



I. 

II. 

[ 11 . 

IV. 

Iron ore 

007 



Oil 

Fresh slag 

110 




1-4G 

Gray crude iron with 0T4 ('r. 

0!.7 


021 

0-21 

Steel witli 0 02 Cr. 


{)-21 

0 27 

0-51 

Steel 


0-42 

0 54 

0 54 


He concludes by stating that Campagne’s metliod is very suitable for estimation 
of ferrovanadlum, especially wliere chromium ia not present in large (piantity, 
otherwise Ledebur’s method is to be preferred. ]<], K. If. 

Moisture and Water of Constitution in Bauxite. H. Lienau. {Chew. 

Zeit., 1900, xxix., 1280.}— The view lias often been expressed that the inoiRturo in 
bauxites must he estiinated by drying in the desiccator and not in the oven, as the 
water of hydration begins to come ol’f even at 100 ’ C. 

The author performed experiments to test this view. The powdered bauxite 
was wetted with 14 to 10 per cent, of distilled water, and five samples of 10 to 
15 grams were placed in stoppered weighing bottles and dried for ten hours at 100'^, 
allowed to stand overnight in a desiccator, and weighed. They were then dried for 
ten hours at 110°, allowed to stand as before, and again weighed. This was repeated 
for temperatures of 150° and 200°. It might then l)e supposed that a characteristic 
gap would occur between the loss of the moisture and that of the water of constitu- 
tion. As a matter of fact, for most kinds of bauxite no such gap could ho dis- 
tinguished, but the loss of water was continuous with rise of temperature, until the 
whole of the water of hydration was evolved, and a constant weight obtained at 
bright red heat. 

The term “bauxite” includes materials of very dillerent constitution, but the 
French varieties at least (on which the experiments were performed) can be divided 
into two great classes : (1) The diaspore group, containing alumina monohydrate, and 
(2) the true bauxite group, containing alumina dihydrate. The author gives figures 
for both classes, for which reference must be made to the original. The conclusions 
arrived at may be summarized as follows : 

For the monohydrate group, which forms about 90 per cent, of commercial 
bauxites, the weight alters evenly up to 200° C., but so slowdy that the loss in weight 
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hetweon lOO'' and 200^ is only 0 09 per cent. It is not possible to say at what point 
the combined water be^'ins to be given off, but it is probably fair to assume that there 
is no more adherent moisture at 110^ as the loss between 100® and 110° = 0 02, w'hilst 
loHH between 1 10° and irj0° = 0’D3 per cent. This is further made more likely by the 
behaviour of the di hydrate group. 

One specimen of this class from Maussane, near Arles, showed a distinct gap 
between the tvvo kinds of w-ater, the weight remaining constant between 110'’ and 
ir/)° The author considers this characteristic, and thinks that in these bauxites the 
water of hydration only begins to come off after all the adherent moisture has been 
driven off. 

The author concludes that in all bauxites the total loss in weight up to 110^ C. 
may bo taken as adherent moisture. K. K. H. 

Volumetric Estimation of Sulphates in Presence of Thiosulphates, etc. 
0. Huber. iChem. Zdt., 1905, xxix., 1227,}— The author investigated the process 
originally brought forward by Miiller and Diirkes for the volumetric estimation of 
sulphates with ben/.idin hydrocliloride, and extended it to the estimation of sulphates 
when thiosulphates, sulphites, and sulphides were also present. The only rnodilica- 
tioii made was the substitution of caustic potash for caustic soda. The author gives 
figures which show an error of about 2 per cent, in value for total sulphate, and 
states that this process is inaccurate for the following reasons:— The use of so many 
titrations, the errors of which may all lie in the same direction, but chiefly, in the 
author's opinion, through the defects of the ben/idin process itself.. He concludes 
that the chief factor in rendering the process inexact is the great solubility of the 
b(;n>:idin sulphate, whilst the absorption phenomena noted by Miiller and Diirkes are 
less important. 

For fui'ther details and the figures given reference must be made to the original. 

K. K. H. 

Estimation of Sulphuric Acid by Means of Barium Chloride in the 
Presence of Disturbing: Substances. G. Lunge and R. Stierlin. 

(uujctv. Chem., xviii., 1921.) -The authors come to the conclusion that the precipita- 
tion of barium chloride as sulphate is by no means complete in the presence of many 
salt.s. Thus, if sodium, potassium, or ammonium salts are present, part of the 
barium sulphate is held in solution. Zinc and copper compounds may, however, be 
present without disturbing the reaction in anyway. This undesirable inlluence is 
negligible, however, if the precautions suggested by Lunge {Zeit. miai Chc77i., 1881, 
vol. xix., p. U9) are adhered to. H. D. L. 

The Determination of Nitrous and Nitric Acids. J. Meisenheimer and 
F. Heim. {Iknchfi\ 1905, xxxviii,, 3834-3837.)— This method, which is claimed to 
give rapid and accurate results in the simultaneous determination of nitrous and 
nitric acids, is based upon the following reactions : 

IIN02 + HI = NO-fI+rLO 
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The slightly alkaline solution of the substance (O’l to 0-'2 grain of nitrite) is placeil in 
a round-bottomed 50 c.c. flask closed by an iiuliarubber stopper with throe openings. 
One of these receives a thistle funnel with a stop cook ; the second holds a delivery- 
tube, the outside portion of which dips into a trough containing a 12 per cent, 
solution of sodium hydroxide ; whilst the third receives a tube for tlie introduction of 
a current of carbon dioxide. The air is first swept out of the flask by means of this 
gas for about ten minutes, after wfliich a eudiometer filled with sodium hydroxide 
solution is fixed above the delivery tube, and tlieii by means of the funnel, the tube 
of which has previously been filled with water up to the stop cock, there are intro- 
duced 10 to 15 c.c. of a 5 per cent, solution of potassium iodide, followed hy the 
same quantity of dilute hydrochloric acid, added little hy little. When the t-volution 
of gas slackens, the contents of the flask are heated to incipient boiling, and the last 
portions of nitric oxide expelled by means of a current of carbon dioxide. The 
amount of gas contained in the eudiometer is then measured in the usual manner. 

For the determination of nitrates in the residue, from 10 to 20 c.c, of a con- 
centrated solution of ferrous chloride, acidified witli hydrochloi ic acid, are introduced 
into the flask, and the gas collected as described in Spiegel's modification of the 
method of Schulze and Tiemann {{U'richtr, l^^OO, wiii., ifilil ). (\ .\. M. 

The Determination of Nitrous Acid. F. Raschie:. {Jierichtv, l!i()5, xxxviii., 
3011-3014.) — The method described by Meisenheiinm* mul Heim (see ]ireceding 
abstract) has been applied by the author to the determination of nitrous acid in solu- 
tions containing also hydroxylamine, but instead of measuring the. nitric oxidrj in a 
eudiometer he titrates the separated iodine, a diUermination hiung made, in five to 
ten minutes. The solution (about 100 c.c.) is placed in a 200 c.c. conical flask, into 
which are then introduced 5 to 10 c.c. of a 10 per cent, solution of potassium iodide. 
A current of carbon dioxide is now admitted through a tube passing nearly to the 
bottom of the flask, and after two or three minutes about I c.c. of sulphuric acid 
is poured down the side of this tube, and the mixture allowed to stand for two minutes^ 
and then titrated with the standard thiosulphate solution, wdiich is also made to run 
down the side of the tube. The bubbles of gas evolved cause the liquids to mix, and 
thus the flask need not be shaken, which would cause oxidation of the escaping nitric 
oxide. In the author’s opinion nitrosyl iodide (NOI) is first formed on adding thcacid, 
and this is then decomposed, so that it is necessary to wait for a time before titrating 
the solution; otherwise the results will be too high. Tiie author prefers tlie snl- 
phaniUc acid and permanganate methods where possible, l>ut they cannot be employed 
in the presence of hydroxylamine As regards the permanganate method, he u^es an 
excess of at least 20 per cent, of permanganate solut ion, into which the solution 
under examination is poured. The mixture is acidified, if required, and allowed to 
stand for two minutes, when the whole of the nitrous acid will have been oxidized to 
nitric acid. The liquid is then treated wfith 5 c.c. of a If) i^er cent, solution of potassium 
iodide, which dissolves any manganese peroxide, and the libei ated iodine titrated with 
standard thiosulphate solution. A. M. 
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The Reactions of the three Phosphoric Acids. C. Arnold and G. Werner. 

(Chnn. /rit., \xix., 1‘327.) — The authors have tested all the reactions 

described in chemical text-books as means of distinguishing between the three 
phosphoric acids, and have found that in nearly every instance they are unreliable. 
They have therefore made a new series of tests with the alkali salts of the acids, and 
the principal results obtained are 8urnmari;<ed in the following table ; 


ItKAfiKSl. I llol'IlDM'HnKir A( HI. i P V l!0 >1; li: Arih. M KTA I’HospH' >UIt: Atlh. 


liiH iuiii clilm ii]f 

(’iilciuni ( lilorid'* ... 

Hul]*liatc 

mix I lire . 

Aluininimn sulpimto 

i 'hiotiiitmi sulphate 

Kerroiis sul]ilinU‘ ... 
Fcrrii' ('jilorido 

.Mancanese .sulpliate 

Ziiir sulplitih' 

('ohalt nitrate 
Nickel siilpliatc 


White ppt. Iiisol. in ex- 
cess ol' alkali plios[>liat('. 
Sol, in af:elie acid. Sol. 
in Ml, 01 . 

Whin; p]>t. Iij.sol, in i‘K- 

cess ol' p]M),s]»li;Ufc. 
in acetic a<-id. Sol. in 
mucli Mf 

White Iharciilent ]jpt. lii- 
snl,iiM-\cc.ssoijih(;sjiliate 
and in e.xce.ss uf McSO,. 
Sol, in acetic acid. 
White (n)'stalline [ipt. In- 
si>l. ine.XL'c.ssiit plni.'-pliate 
and of I'caf^fMit. Ileadily 
std. in acetic acid. 


White ]p[iL Sol. ill e\cc» 
of pilosplhste and in 
acetic acid. 

tlre<’iii.sh p]d. In^ol, in 
exce.'^s of pho.'.phate. 

Sol. in acetic acid. 

(Iieeti ]ipt. Inyo], in ex- 
cess of phosphaie. 

'id'llow p]>t. liisnl, in ex- 
cess of plinsphale. Su], 
in HCl. 

\Wiite ]>pt. Insol. in 

excess of }ihos|»hate, 

Presenec nf niiicli ]i_)’i' 0 ' 
pliosphate prevents ppt. 

White ])pt. !nso]. in ex- 
cess of |>hn.sphate. Sol. 
in NH;, and in acetic 
acid. Metaphosphate 
doe.s not prevent ppt. 

Blue p]>t. Insol. in exco-ss 
of phosfihate. Sol. in 
acetic acid. 

(irocnish-whitc ppt. Iii- 
3 <> 1 . in excess of phos- 
phate. Sol. in acetic iieiil. 


White pjit. Iiisol. in ex- 
CCS.S of alkali ])yiophas- 
piiate. insol. in acetic 
acid. Insol. in XII, < 1 . 

' While ppt. Scarcely Sol. 
in c.xce.ss ol pyi'ophos- 
phate. Sol. in acetic 
acid. Insol in NM|Cl. 

Wliite ppt. Sol. ill excess 
of pvropliosjihate. Sol. 
in acetic acid. Insol. in 

White ppt Sill in exees-, 
ot ] iyro[phospli:fte and of 
reagent, .'-iol. in acetit; 
aciri. In Very dilute so- 
lutions ppt. only I'oi'iiied 
after Ijeatin^. 

Wliite ppt. Sol. ill c.xtess 
ill pyii>plio>pliHte, InsoI. 
ill ;n et ic acid, 

Dii'ly-wliite pi>t. Insol. in 
excess of py ropliospliate 
and ill acetic acid. 

M’hite ]ipt. Sol. ill excess 
of pyru[ihasphate. 

White jipt. Hardly sol, 
in excess of pyrophos- 
])hate. Sol. in HCl. 

! White p]»t Hardly sol, 
in excess (>f pyi'iiphos- 
])hate. 

; White ppt. Sol. in e.xcess 
I of ]>yrophosphate. Sol, 
i iiiNH;-,. Insol. in acetic 
I acid. Metapho-sphate 
does not prevent jipt. 

; Rose ppt. Sol. in excess 
I of pyrophospinitc. Insol. 
i in acetic acid, 

Groenish-vvliite ]ipt. Sol, 
in exce-s-s of pyrophos- 
phate. Sol. in acetic acid. 


Wliite pjit. Sol. in excess 
of alkali metaphosphate. 
Insol. in ais'tic acid. In- 
sol. in XH,C 1 . 

White pjit, Sol. in exi-ess 
of nietajihosphate. In- 
sol. ill acetic acid. Insol. 
in XII,Cl. 

White pjpT. Sol. in excess 
of luctaphosphate and in 
excess of MgSO, Inso). 
in aceti'' acid. 

Whit'“ pjit, Sol. in excess 
ol 111 eta phosphate. Insol. 
in excess of rea^^ent and 
in acetic acid. 


Whire ppt. .S(rl. in exccs.s 
of nictapliosphate. Insol, 
in acetic acid 

Hirtv wliite ])pt. Sol. in 
exeixss of niet«.phn.sph;ite, 
Insol. in .acetic acid. 


U'liitc j'pl. Sol. in excess 
of niet.'ipliospliate and in 
much Mt‘l. 

^Vlute ppt. Readily .sol. in 
excess of nicta]>huspliiite. 


Rose ]>pt. Sol, in excess of 
inetapliosphate. Insol. in 
acetic acid. 
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Kt;.v<jKSi‘. 


Ac n*. 


P’i At'llt Mi: I A Ai IIV 


: nitrate Vi'lltivi' Iism'I. in fX 

L'O.) eesa ut [iliosjihate. 

•'i’\rr uitjute ... 'S’l-llow jipt. lii>uU in ,‘x- 

(if {lliOS](l\ilt(,‘ Sol. 
in HN"0. aii l XH . 

i., . 1(1 a'jctatf ... AVliito lu^ol. in < 

cess of jiliOsphLito. Sul, 
in KOH and llNt).. 
Sol in lioi (lilntc 11(1. 
Sol. in nnuhlartarioafid. 
\lri.-iuoii3 riitrato ... M'llo\vish-\vliitf [(pt. In- 
sol. in <'Xoi‘Ns plids- 
jihalo. Sol. in HNU;. 

\l ronnic ('lil(.^fidf ... Iiiiiuoiliate \^•ll•l^^' p](i. 

Ill concoiiti iileil solution 
yollow turlddily. and 
(Ua p l iolct'i ix] ppl. afti 1 
.Some houi >. 

Aik.iHiie lilsiiinth so- 
lution 


Copper .snip] late (dceni-sii.hlue ppt liisol, 

in excess of phosjdiato. 
Sid. in Xir, and acetic 

acid. 

Cadmium .sulphate .. . White ppt. liisol. in e\- 
ce.SS of [illii.sjdiale. S<>1. 
in Nil., and in acetic 
acid. 


NVhite jipt. Sol. in excess 
of pyi'opliosphate. 

White ]>pl. Ilisol, ill ex- 
cess ot' liVli>]>lios]ih:lte. 
Sol. in 11 Nil, and Ml , 
M'hite put. Sol. in exee-'S 
ot ['Vi'opliosphate and in 
Kuil. 11 NU;. liol dilate 
HCl, and much tartarie 
acid. 

White p](t. S(1. in excess 
o! ](yropliospliatc. Sol, 
in Vel V iiiucli 1 1 N I > 

In coiici-ntiated sohilioii 
red lliion M i nt tnrtudily 
atld’ ,1 hvc niinuti-. 
Tlicti rcdilisli-lu.i\x n ppi . 


I duish- white ppl . Sol. in 
<‘\cess ol' I'Viophiwphalc 
and Ml." Inso!. in 
acetic acid. 

While ppt, liixil. in c\ 
C( S" of pVldpho^l'hatc. 
Soh in Nil, liisiil. in 
aoctie aoiil. 


\\ Idle |ipt Sal. ill CXCOSS 
of nietaphusph:it<'. 

Whiti' ppl. Sol. in eXoe.-.s 
ot mcl.iptu-splialo. Sol 
in 1 INC, and Ml,. 

\Miite }>pl. S(d. in ex<‘es^ 
of nu tapliosphate, in 
K( M I , li \( • . and hot 
dilute IH'l Ins,, I in 
tarlai'ie aeid. 

White j'pl. Sol. in ex- 
cess of imiaphosphatc. 

Hardly sol in UNO-- 


White ppl, ahso in plV-selico 
<ij ortho and pyi'oplios 
phatoK Sol in excess of 

iiietaplosphatc. 


Wliitc ppl. t»d. ill i-xf-ess 
o| mctaidiosphate, Sol 
ill N ! i . Iti'i'd. in acetic 
acid 


For the detection of metaphosphoric acid in tlic presetme of the other two acida, the 
authors consider the reactions with alkaline bismuth solution [vuir HHfmi) and with 
cobaltamine solution particularly suitable. The latter reagent is prc[iarcd by mixing 
equal parts by volume of solutions of a cobaltous suit and an amtnoninni salt, adding 
a few drops of ammonium hydroxide, and shaking the solution until it b(‘Comcs per- 
ceptibly brown. It gives a brownish-yellow precipitate with a nudaphosphate even 
when only present in traces in ortho- and pyrophosphat(‘S. Pyrophosphoric acid in 
the presence of the other acids is best identified by its liehaviour with cojjpt'r sidphatc 
aud zinc sulphate in acetic acid solution. f '• 

Estimation of Phosphoric Acid in Thomas Meal, Bone Meal, etc. 0. 
Bottcher, {Chem. Zeit., xxix., 1293.) -1. of Citt ir Jail SolnhUi 

P}iO}ip}n(te in Thomas d/ral— The author maintains, against various critics, that, as 
agreed upon by the Union of Agricultural Kesearch Stations (in (Icrinany), the phos- 
phate can be directly precipitated without error with magnesia mixture containing 
citrate, without previous separation of silica, by evaporation with hydrochloric acid, 
even in cases where a high percentage of silica is shown by a preliminary test. The 
process gives accurate results so long as the essential condition is observed that all 
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tho operations are carried through successively without interruption. If the citric acid 
extracts, or the precipitations with citrate-containing magnesia mixture, are allowed 
to stand for hours, considerable quantities of silica may come down with the phosphate 
precipitate and cause a too high result. The separation of silica is always indicated 
by the bad filtering property of the solution, and this serves as a valuable check on 
the purity of the precipitate. The author has carried out analyses on over 80i 
Ham[)Ics of Thomas meal in the last year, and in no case encountered this complication. 

The author gives figures which show very exact agreement between the results 
obtained by this direct estimation and those obtained by first separating the silica. 

li. listirnatujn vf Tfjtal Pho-spluUe in Thomas Meal, Bone Meal, etc. — The author 
again defends the process prescribed by the Union of Agricultural Kesearch Stations: 
(I) Against the criticism of V. Schenke, who, finding 0*d to 0 4 too little phosphoric 
acid by this method, as against the molybdate method, recommended approximately 
iieutralizing the strongly acid solution before precipitation ; and (2) against those 
analysts who consider that extraction with aqua regia gives less reliable results than 
extraction with sulphuric acid, partly because the compensation in the aqua regia 
solution varies with the kind and amount of bases present, and partly because all the 
organic acids are not decomposed by the aqua regia, so that the calcium salts of 
these acids accotnpany the precipitate, being insoluble in arnmonium citrate solution, 
tho author gives figures of comparative analyses which show that the modifications 
suggested by these criticisms make no appreciable difference, and that the Union 
process is quite satisfactory. lU K. H. 

The Determination of Tellurous and Telluric Acids. A. Berg. {Bnil Soc. 
Chirn., 1905, xxxiii., 1310- 1:]L2.) -The author’s method depends upon the facts that 
these acids are readily converted into tellurium chloride by the action of gaseous 
hydrochloric acid, and that the chloride formed can easily be sublimed. The apparatus 
required is a combustion tube of hard glass, the front part of which is bent at a right 
angle and drawn out to a fine opening, which is directed downwards and connected 
with two small (Utubes containing water. The tube is placed in a combustion 
furnace and its other end counected with an apparatus giving a current of hydro 
chloric acid gas. Tho substance to be analysed is placed in a porcelain boat which 
is introduced into the tube. The air is swept out by means of a moderate current 
of the gas, and the tube rapidly heated to a temperature below red heat. The 
tellurium chloride which sublimes on the tube is driven forward by the application 
of a IJunsen burner. If the process is properly carried out no white fumes should 
be seen in the absorption tubes, and the liquid in the second tube should remain 
colourless. When the reaction is complete, the yellow solution of tellurium chloride 
is transferred to a weighed porcelain crucible, and after the addition of 5 c.c. of nitric 
acid evaporated slowly on a sand bath. The presence of this nitric acid prevents 
tho volatilization of the tellurium chloride. When the evaporation has proceeded 
to dryness, the residue must be cautiously heated .so as to decompose all tho tellurium 
nitrate without fusing the tellurous acid, part of which would then escape with the 
nitrous vapours. WTth a little care this can readily be done. The residue is then 
weighed as tellurous anhydride. When metallic tellurites or tellurates are to be 
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.analysed, the residue of chloride left in the boat can bo weighed directly. In a test 
.‘Xperiinent 5S*6G per cent, of tellurous anhydride was found as compared with the 
theoretical 58*20 per cent. A barium tellurite containing, according to theory, 00*94 
per cent, of tellurous anhydride was found to contain 00*28 per cent. The method 
IS obviously only applicable in ihe absence of compounds of substances, such as 
mercury or chromic acid, which yield readily volatile compounds under these 
conditions. G. A. M. 

The Volumetric Estimation of Cyanates. A. C. Cummin^ and Orme 
Masson. {Clu‘in. AVzc.s 1900, vol. 98, pp. n and 17.) - A known volume of the 
cyanate solution is first of all titrated in tlie cold with standard acid, using congo-red 
or methyl orange as indicator; the first end-point obtained should be taken. This 
gives the quantity of carbonate present, carbonate being always contained in cyanate 
solutions. An excess of the acid is then added, and tlie liquid boiled for a few 
minutes, when the cyanate is hydrolysed according to the e(|uation : 

KCNO + 2HC1 + 11,0 K(‘l4- N II ,Cl + GO,. 

The liquid is then cooled and the excess of acid titrated hac-k with standard 
alkali, the quantity consumed being calculated to cyanate. As a further check the 
ammonia formed may be determined by boiling tlie liquid for some time with an 
excess of standard alkali and titrating back. The method appears to give good 
results. If cyanide is present it is determined by means of standard silver nitrate, 
and allowed for in calculating the results. Terrocyanide in small quantities does not 
interfere. The solutions used should be rather dilute, as otlierwiso the aci<l might 
act on the cyanate in the cold, and render the (hst end-point indefinite. 

G. U 


Determination of Cyanides in Crude CoaLGas. (C'/n Trade ./cwr., 190G, 
xxxviii., 72, 73.) — in the proposed method, the cyanides are absorbed by freshly 
precipitated ferrous hydroxide suspended in sodium hydroxide solution. This is 
prepared by dissolving 4 grams of crystallized ferrous sulpliate in 500 c.c. of water 
at a temperature of 80^ C., adding 4 grains of sodium hydroxide dissolved in water 
also at C., and boiling the mixture. The precipitate is allowed to settle, washed 
by decantation, and then mixed with 250 c.c., of 4 per cent, sodium hydroxide 
solution. \Vater is finally added to make the volume u[) to about 800 c.c., and the 
mixture transformed to an absorption apparatus, which consists of a tall glass jar 
closed at the top with a caoutchouc stopper perforated by two holes. . The central 
one of these carries a length of half-inch solid-drawn nickel tubing reaching to 
the bottom of the cylinder, and upon which are brazed twelve perforated nickel 
cones. The liquid should fill the cylinder up to the base of the topmost cone. Ten 
cubic feet of gas are usually sufficient for one test, and this volume is passed through 
the apparatus at the rate of 5 cubic feet per hour. At the end of the operation the 
contents of the cylinder are washed out into a litre fiask and diluted to the mark. 
A known volume of this solution is then boiled to expel ammonia, then treated 
with sodium plumbate to remove sulphide (in this operation free sodium hydroxide 
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must be present), made up to the correct volume, and the amount of ferrocyanide 
formed determined in it W, S_ 

Purification of Hydrochloric Acid from Arsenic. (Ciorman Patent, Apoth. 
Zcft., XX., 9.32 ; through P/mm. Jour., 1905, Ixxv., 910.) — -Vanadous salts rapidly 
reduce arsenious chloride to metallic arsenic, which separates from the solution in 
the form of minute particles, or as a flocculcnt j)recipitate which can easily be 
hltercd ott. On a largo scale the hydrochloric acid gas is passed through earthen- 
ware vfissois containing a concentrated solution of vanadoiis chloride, which retains 
th<; arsenic, and is simultaneously oxidized to vanadic chloride. The latter can be 
reconverted into vanadous chloride. W. P. S, 

A New Method of Determining: the Streng*th of Iodine Solutions. Sig:- 
mund Metzl. iZaU. anonj. ('Iient., I90fl, xlii,, 15G. ) Tlio author proposes to 
standardize iodine solutions used for titrating antiiiiony compounds by means of 
tai'tar emetic, either as the crystallized salt, KSliO(C,TI jO,^) + H,,0, or in the anhy- 
drous condition. TIh^ tartar emetic is dissolved in liot water containiug tartaric acid, 
a trace of solid phenolphthalein and an excess of sodium carbonate are added, after 
which (30. is led through the litjuid until the red colour is destroyed. The titration 
is then made ns usual with the iodine solnlion to be standardized. The results 
obtained are in good agreement with those obtained by standardizing a thiosulphate 
solution with potussinm i)ichroinate in the usual way, and titrating the iodine against 
th(^ thiosulphate. The author also recommends the use of potassium hydrogen 
iodate, which reacts with potassium iodide as follows in acid solution ; 

Kn(io,), + 10 Ki + 1 inci ■ GI, + KCl + GH.O 
and in neutral solution according to the eijnation : 

GKHdOJ.-f 5K1 3[,+ llKl()., + GlTO, 

whilst its purity can be easily determined by titration wnth alkali, A. G. L. 

Tests and Reactions of Hydrogfen Peroxide. C. Schmatolla. {Pharm. 
Zeit., 1905, 1., GIL; througii Pharm. Jour., 1905, lx.xv,, 910.)— Ten c.c. of hydrogen 
peroxide sltould tiot require more than 0’25 c.c, of alkali for neutralization, using 
Congo red as an indicator. The presence of hydrochloric acid is very objectionable 
in samples intended for medicinal use, and hydrogen peroxide containing more than 
0 01 per cent, of chlorine should be rejected. To determine this impurity, 10 c.c. of 
the sample are treated with 25 drops of dilute sulphuric acid, O' 5 gram of ferrous 
sulphate, and 5 c.c. of silver nitrate solution. The silver is then titrated back 
with thiocyanate solution. 

The following test will detect hydrogen peroxide in a dilution of 1 : 1,000,(X)0 r 
200 c.c, of the solution to be tested are acidified with a few drops of dilute sulphuric 
acid, and about the same quantity of a 1 per cent, cobalt nitrate solution is added. 
On then adding potassium hydroxide solution drop by drop, a sharp brown colour- 
reaction is produced if hydrogen peroxide be present. ^V. P. S. 
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A Substitute for Hydrogen Sulphide. J. Ducommun. {Chou, /t it. 

1V>05, xxix., 3<9.) — The aciditied solutioji of the inctal or iiieiaUic salt is treated 
with *2 to 5 c.c. of formalin solmion, ai\d then with a moderately concentrated solu- 
lion of pure sodium sulphide. If a metal of the arsenic*iin i^roup be present, the 
corresponding sulphide is at once precipitated. t)n adding alkali to tlie filtrate, the 
precipitate of the iron group is obtained. The addition of the formalin prevents any 
separation of sulphui-. K. K. II. 

Determination of Oil in Paraflln-Scale. L. Neustadtl. {Chon. ZCit.. IDOG. 

\xx., 3y.)— In the method proposed, advantage is taken of the iusolidiility of parallin 
in acetone at a temperature of - 15^ C., whilst the oil present is eompletelv soluhle. 
One gram of the tinely-divided parallin scale is mixed with 10 c.c. of acetone, and 
allowed to stand for two hours at the ordinary temperature, with occasional shaking. 
The mixture is then cooled to - hr' C., and tlu‘ solid j)aralhn collected on a small 
plug of cotton-wool contained in a tilter tube. The latter is surrounded hy a funnel, 
and the space between the two tilled with a freo/.ing mixture. After washing the 
tilter and its contents with acetone cooled to - hV the liltrate and washings are 
evaporated, the residue is dried at 100° (’. and weighed. The results obtained are. 
as was to be expected, somewhat higher tlian those yielded by tlie older metliods in 
which the oil was pressed out. \V. V. S. 


^ ^ 4* 4* 

REVIEW. 

Selkct IMr/ruons in Food An.vlysis. Hy l^rs. Lkffman and IhnM. (London: 

Kebman. Price lls. net.) 

Since the publication in 1001 of tliis very useful liandbuok considerable additions 
have been made to our knowledge of food chemistry, and many new processes have 
been devised. This progress, to which American ehcinisLs have contributed a v(5ry 
full share, has necessitated a revision of the xxork and the insertion of much new 
matter. Among the more im])ortant additions are description.s of useful distillation 
and extraction processes ; new methods for the detection of natural colours used as 
substitutes for fruit colours ; improvements in the detection and estimation of form 
aldehyde, boric acid, and other preservatives; and some new information in connec- 
tion with the analytical chemistry of Imtter, oleomargarine, and other fats. The 
arrangement of the book leaves nothing to he desired, and although the descriptions 
of analytical processes are invariably brief, in very few cases has compression been 
secured at the expense of clearness. The estimation of minute traces of arsenic in food 
products is a matter with which American chemists arc perhaps not quite so in- 
timately acquainted as their Knglish colleagues, and the section devoted to this 
subject is capable of being improved. 

On p. 62 the operator is told to use 3 grams of xinc in the Marsh-Berxelius flask, 
and to allow the action to proceed for one hour after the addition of the material to bo 
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tested. It is not quite clear how a sufficient supply of gas is to be obtained by the 
employment of so small an amount of metal in a test which, according to the 
authors’ instructions, is to last for rather more than one and a half hours. Nothing, 
moreover, is said to warn the analyst against the use of “ insensitive ” zinc. On p. 91 
the size of the pepper-starch granules is curiously said to vary from 0 to :r6 microns. 
Mention is made of the use of cocoanut oil as a direct or indirect butter adulterant, 
but it is to be regretted that the authors do not give more detailed and definite 
information as to the methods to be employed for its detection. The illustrations 
are as a rule good, the plate showing the microscopical appearance of certain of the 
starches being one of the least satisfactory. To the English eye such words as sintp 
and anaiofjs have a strange appearance, but the spelling may perhaps be defended on 
the ground of simplicity, and at least does no violence to the principles of etymo- 
logical science. The same cannot, liowevor, be said for the word levnlose. 

The work is described in the authors’ preface as being intended “for the practical 
worker in the detection of food adulteration,” and all such will w’elcome it as one 
of the best contributions to this important subject which has yet appeared. 

A. C. C. 


*f* ^ 


INSTITUTE OF CHEMISTRY OF GREAT BRITAIN AND IRELAND. 

ANNUAL MEETING. 

Thh twenty-eighth Annual General Meeting of the Institute of Chemistry of Great 
Britain and Ireland was held at 30, Bloomsbury Square, on Thursday, March 1, 
Mr. David Howard, the retiring President, in the chair. 

The accounts for 1005 having been submitted by the IIox. Tkk.vsuueh {Mr. A. 
Gordon Salamon), aud duly received, Dr. John A. Voelckeii moved the adoption of 
the .\nnual Report. He congratulated the Council on their work during the past 
year, and he specially alluded to the steps they had taken to protect the interests 
of professional chemists. Mr. Akthhh E. Ekins seconded, and the Report was 
formally received and adopted. 

Scrutineers having been appointed to count the votes sent in for the election 
of the officers and members of Council, and ballot having been taken for the election 
of censors, the meeting proceeded to select the honorary auditors, and Messrs. 
Robert E. Alison, W. T. Burgess, and P. A. E. Richards were appointed. 

The PuRsiDENT then delivered his address. After referring to the progress made 
by the Institute during his term of office as President, he dealt more particularly 
with the history of the third and last year. 

While the roll of Fellows and Associates has steadily increased, he noted with 
regret the death of some of the original Fellows, and he mentioned especially John 
Lloyd Bullock, largely to whose incentive was due the foundation of the Royal 
College of Chemistry and the invitation to Hofmann to come to Loudon. How much 
that meant to not a few, including several past Presidents of the Institute, it would 
take long to tell. 
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The Institute was examining over one hundred candidates yearly, and arrauge- 
:nents would be made from time to time for exaininations in the colonies. 

Mr. Howard alluded to the improvement in the linancial position of the 
Institute, and to the steady growth of the library. He paid a high tribute to the 
services of Professor Adrian J. Brown, who had held the appointment of Bxaminer 
to the Institute in Biological Chemistry since 1901, and stated that, as his term of 
otiice had expired, the Council had selected Dr. Arthur Hardtm, of tlio Lister Institute, 
as his successor. 

He also referred to the new examinations in technical chemistry, the first of 
winch will be held in October next. In this connection he expressed the iiope that 
I he Institute would in future have for its Presidents industrial chemists, as well as 
those eminent for educational and strictly professional work. The chief function of 
the Institute was to register competent consulting, analytical and technical chemists, 
and the Institute might safely claim to represent tlie profession. The Council 
regarded it as their duty to advance the interests of the profession, and, as far as 
they were able, to maintain it on a sound and satisfactory basis. Tliey had lately 
been obliged to make representations to authorities whose actions appeared to bo 
detrimental to the profession. 

With reference to the gratuitous performance of analyses at agricultural 
colleges, he mentioned that the Board of .Xgricultiire had endeavoured to show that 
the performance of cheap milk tests had been arranged for educational purposes. 
At the same time the Board had stated that these tests were not seriously to bo 
compared with the analyses made by public analysts and district analysts. The 
Council had to complain of more than the milk tests ; the college's were umlcrtaking 
.til kinds of analyses at nominal fees- -of soils, for instance, at half a crown. This 
wa-^ undoubtedly injurious to the profession ; but the lioard, in its journal, stated 
that ‘‘ the demand on the part of landowners for expert advice from the lecturers 
hail been considerably in excess of what might reasonably have been anticipated,” 
In this matter the Council had not received a satisfactory response. 

He referred to the great advances in chemistry that had been due to the work 
of private practitioners, giving his opinion that any action which tends to interfere 
with the individual practitioners would be fatal to progress. 

It was with reluctance that the Council had to take up an attitude which might 
seem in any way antagonistic to the National Physical I^aboratory, but they had 
been obliged to direct the attention of the Plxecutive Corninittee to the fact that their 
test pamphlet indicated that they might undertake work wliich they were forbidden 
to undertake under the Treasury Report on which the laboratory was founded. The 
Kxecutive Committee has recently given their assurance of their desire to avoid any 
cause for complaint. He was sure that the Council would be glad to see the 
laboratory placed on such a sound footing financially that its authorities would 
have no temptation to extend the work of the laboratory lieyond its proper 
sphere. 

Mr, Howard thought the profession had reached a somewhat critical stage in its 
history. With greater facilities for training and, consequently, a larger supply of 
chemists, it was evident that only the most efficient could hope to be successful. 
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lie believed the demand for chemists was increasing, but authorities and manufac 
lurci'9 were learning that they must have efficiency. 

After dealing briefly with the present position of the industrial chemist and th'r 
official professional chemist, he referred to the professors and teachers of chemistry 
I{(.* objected to the practice, which had grown of late, of blaming the Universities for 
the loss of certain industries, lie maintained that, while chemists were improviii;; 
HO greatly in efficiency, it was absurd to blame the professors. Every decade doe* 
not bring a Hofmann, but there were many teachers at the present day under 
whom the bulk of Fellows and Associates were proud to say they had been trained. 

The Institute afforded a great benefit to the public by aiding its discriminatioi; 
in the selection of competent chemists of acknowledged ability and professional 
integrity ; they could rely on each Fellow and Associate to further the reputation o! 
tlio Institute by his character and conduct, the soundness of his work, and by the 
cultivation of professional feeling. 

Mr. How Aim then referred to the new President, Professor Percy F. Frankland, 
who had long been associated with the Institute, and whose father, Sir Edward 
Frankland, was tlie founder and first 1 'resident, lie concluded by saying how much 
he had appreciated his position as President of the Institute, and he spoke in wanii 
terms of the co operation of the Councils with whom he had worked 

A vote of thanks for the address was moved by Mr. Tuomas Tvkkh, seconded by 
Professor Mien a a Thomsox, supported by Mr. K. J. Fin swell, and carried 

unanimously. 

On the report of the scrutineers the result of tlie balloting for the selection o: 
censors was submitted, and Mr. David Howard ; Sir William Kainsay, K.C.B., F.R.S. ; 
'rhonias Stevenson, M. I). ; and Professor J. Millar Thomson, F.R.S., were declared 
elected. 

The offictrs and members of Council for the ensuing year were then declared 
elected, as follows : 

P/rsldrul: Percy Ivaraday Frankland, LL.D., Ph.D., F.K.S. Vice-rresidents . 
Edward John Bevaii ; Edward Divers, M.D., D.Sc.. F.R.S.; David Howard; Edmund 
Albert Letts, D.Sc. ; lldmund James Mills, D.Sc., F.R.S. , Sir William Ramsay, 
K.C.B., LL.D., F.R.S. lion. Tfcdsurcr : Alfred Gordon Salamon, A.R.S.M, Mninber^ 
of Couiii'il : .Vdrian John Brown, M.Sc. ; Lieut. -Colonel Charles Edward Cassal , 
Arthur ('rozier Claudet, A.lvS.M. ; John Norman Collie, Ph.D., F.R.S. : James Rear 
Colwell ; Cecil Howard Cnbb, B. Sc. ; Henry John Horstman Fenton, M.A., F.R.S. : 
Martin Onslow Forster, D.Sc., F.R.S.; Richard John Friswell; William Gowland. 

A. R.S.M. ; Arthur George Green ; Henry George Greenish ; Oscar Guttmann ; James 
Hendrick, B.Sc. ; Egbert Grant Hooper; Herbert Jackson; Arthur Robert Ling; 
Henry de Mosenthal; Henry Droop Richmond ; Alfred Sinetham ; Arthur Smithells. 

B. Sc., F.R.S. ; John Edward Stead, F.R.S.; David Alexander Sutherland; Francis 
Napier Sutton; Edward William Voelcker, A.R.S.iM, ; William Palmer Wynne, 
D.Sc., F.R.S.; Sydney Young, D.Sc., F.R.S. 

On the motion of Lieut.-Colonel Ckakles E. Cashal, seconded by Mr, P. 
Gekald S.ANi'OKi), a vote of thanks was accorded to the retiring officers and 
members of Council. The I'hksiuent having replied, the meeting terminated. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 


THE PURIFICATION OF ZINC AND HYDROCHLORIC ACID FROM ARSENIC. 

By L. T. Thoune, Ph.D., and 1". II. Jefkkhs. 

{Read at the Mectinij, Fefa-narij 7, IDOG.) 

L Hehner first suggested (Analyst, 1902, 2G1) tho treatment of /inc with 

sodium for the purpose of removing traces of arsenic, but tlio method was some- 
what uncertain, owing to the exact conditions necessary not being ascertained. 
Later we described before this Society conditions of this treatment under wliicli wo 
obtained reliable results ; but as the manipulation we then used was complicated, 
we delayed printing the details, in order, if possible, to simplify it. After long tiials 
and use we now” lay before the Society the simplest conditions which we find reliable. 
Commercially pure zinc is melted iu a crucible in a gas furnace, and when at or 
only just above its melting-point sodium is mixed with it in the proportion of about 
I gram to each pound of zinc. This is best elTccted by adding the sodium in 
pieces of 1 to 2 grams weight which have not been dried from the adhering 
petroleum iu which the sodium is stored. If the zinc be at the right temperature 
(t.c., not too hot) the sodium is dissolved without, either it or the petroleum vapour 
becoming ignited. After all the sodium has been added, it is preferable to add a small 
piece of zinc to insure the temperature being reduced to about the molting-point. 
The crucible is heated for a few minutes till the zinc is completely tluid, and tho 
zinc is then poured into a second previously heated crucible, and back again once or 
twice to insure thorough melting. If the temperature is not allowed to get too high 
practically no oxidation takes place during this transference. The crucible, with the 
lid on, is then put back into the furnace and heated to a dull re^l heat, when the 
furnace and crucible lids are both removed, and the heating is continued for at east 
half an hour (preferaidy for an hour), care being taken that the temperature should 
not rise much. A scum (or alloy) gradually rises to the top and forms a hard dark 
gray cimst on the surface about inch thick. This crust contains practically all the 
arsenic and 'the greater part of the sodium in combination vvitii zinc. The crucible 
is allowed to cool slightly, the crust is pierced at one side, and the molten “ass is 
poured into a second previously heated crucible and skimmed if necessary. This 
crucible is then heated to bright redness, any slight scum removed, then allowed to 
cool, and the zinc granulated just before the sclidifying-point is reached. 
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Tho essential points for success appear to be to get as thorough mixing as 
possible at a low temperature, and to avoid material rise in temperature whilst the 
scum or alloy is forming and rising. The arsenic sodium and xine compound seems 
to he most stable at somewhere near the melting-point of zinc, and to be partially 
broken up at high temperatures. The temperature, before the scum is removed, should 
not be hot enough for the zinc or scum to take fire when the crucible lid is removed. 

In this way zinc absolutely free from arsenic is obtained, which gives in the 
Marsh-Berzellus apparatus a perfect blank with the solution of lo to 20 grami 
of zinc, and is yet so sensitive as to give a definite and reliable result with 
0‘000002 grams of arsenious oxide, and tho sensitiveness is always the same. The 
yield is about 95 per cent, of the zinc taken. 

2. Ihjdrochloric .Icfd. — In 190:^ we described {Proc. C/iem. Soc., 1902, 118) a 
method for the freeing of hydrochloric acid from arsenic by a modification of the 
Keinsch test. In use we found the presence of a little stannous chloride {ie., of a 
strong reducing agent) greatly facilitated the deposition of the arsenic on the copper 
gauze, lessened the amount of copper dissolved, and shortened the process, but it still 
remained somewhat tedious. Noticing the great effect of the tin, we then tried the 
employment of a copper-tin couple with complete success. 

Redistilled hydrochloric acid is diluted to rather under a specific gravity of 
1,100 (water -= 1,000), and is then poured on to a copper-tin couple, prepared by 
reducing with zinc a mixture of copper and tin chlorides in hydrochloric acid and 
washing the precipitated spongy couple. The metals are used in about the propor- 
tion of I part by weight of tin to 1 to 8 parts by weight of copper. A convenient 
mode of preparing the couple is as follows : (iuprous chloride is dissolved in excess 
of hydrochloric acid, and a small quantity of granulated tin added. The tin rapidly 
dissolves, at tho same time reducing some copper in a spongy form. /Ana dust, or 
the smaller portions of granulated zinc, is then added, and this reduces the remainder 
of the copper together with the tin in the form of a dark gray spongy couple, which is 
washed by decantation. Ordinarily pure cuprous chloride and tin may be used, as 
traces of arsenic which may be present are eliminated, and do not affect the final 
result. The couple may also be readily obtained by reducing with zinc the residual 
liquor in the distilling flask, which consists of the mixed chlorides. The couple 
should be gray in colour ; if it is nearly black the copper is in too great excess. 
About 2 or 3 grammes of the couple are used to each litre of the diluted acid. 
The acid containing tho couple is gradually heated, a strong reaction taking place 
at about 70° C., and kept on the boil for about a quarter to half an hour. During 
this time most of the tin and a part of the copper is dissolved, and practically the 
whole of the arsenic is evolved. The acid may then be distilled direct, or be cooled 
and kept under a layer of petroleum (to prevent absorption of oxygen) ; but in the 
latter case it must be distilled within twenty- four hours, or partial oxidation will 
occur. In the distilling-ffask a small quantity of the couple should be placed, and 
also a small piece of 100-mesh copper gauze. This latter determines the pre- 
cipitation of any minute traces of arsenic which may have escaped elimination by the 
preceding treatment, and also prevents bumping. The distilled acid is perfectly free 
from arsenic. 
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Good commercial muriatic acid may also be used, but iu this case the lirst treat- 
inent must be repeated twice, as, owing to the traces of iron chloride and other 
impurities contained in the acid, tiie first lot of couple is generally completely 
dissolved, and does not fully eliminate the arsenic. 

The residue in the distilling- liask serves conveniently for the preparation of 
fresh copper-tin couple, as the proportion in which these two metals are present in 
the couple is not important. 

Discussion. 

The PuEsiDENT (Mr. Bevan) having invited discussion, 

Ur. Heiineu desired personally to tliank the autliurs for laying down the 
fonditions under which the sodium treatment was fully successful. As ho had 
explained a few years ago, he had often succeeded in purifying satisfactorily very bad 
zinc by treatment with sodium, but he had often failed to improve materially even 
comparatively pure zinc. He had not, however, had so much patience as the authors, 
and so had never ascertained the exact conditions tliat were necessary. He was very 
gkd now to find that the authors had brought what was formerly an entiredy rule-of- 
thumb process into something like law and order. 

Mr. Chapman said that his own experience was that it was now rarely necessary 
to purify zinc from arsenic, the great ditUculty at the present time l>eing to get zinc 
tiiat would give out the full amount of arsenic that was put in. Consequently, the 
problem was not quite so urgent a one as it was when Mr. Hehner took the matter 
up a few years ago. There could, he thought, be no doubt whatever that tlie sodium 
method, if properly applied, was capable of removing the arsenic. He himself had 
sometimes been unsuccessful with it, but that was probably because he had not 
known the precise conditions necessary for success. The many experiments he had 
made, however, went to show' that, unless the sodium w;is entiiely removed, the zinc 
oljtained was distinctly “ insensitive.” He thought that that was proved by the 
mirrors which the authors had shown. For example, their mirror for the j mgm. 
of arsenic was not more than half that which he was in the habit of getting, and 
which he had every reason to believe to be correct. The same applied to the otlier 
mirrors. Through the kindness of Dr. Thorne, he had had the ojiportunity of 
examining some of this sodium-treated zinc with his own materials, and the conclusion 
he came to was that it was distinctly insensitive. If, therefore, the sodium treatment 
was to be employed, it must be with very great care, and the operator must recognise 
the possibility, or even probability, of the resulting zinc being more or less insensitive. 
The method for the purification of hydrochloric acid recommended by the joint 
committee of the Society of Chemical Industry and the Society of Public Analysts 
Ureatment with bromine and sulphurous acid and distillation) in some cases worked 
well, but in others did not. He had, however, for some time been invariably 
successful in purifying the most impure acid by a slight modification of that method. 
The only modification was that the strong acid was distilled, instead of being first 
diluted down to constant boiling-point strength. The pure acid obtained amounted 
to about three-fifths of the total quantity treated. The only failure he had had was 
due to the mechanical carrying over of a little iron into the distillate from a very 



101 


THE ANALYST 


impure acitl. This, as had been recently shown, caused diminished sensitiveness, but 
it was easily obviated by a suitable arrangement of the distilling apparatus. 

Dr. Dyhh said that Mr. Chapman had anticipated a remark that he had been 
about to make regarding the faintness of the authors' mirrors. Their mirror from 
i(U mgrn. appeared to be less than the mirror obtained in his laboratory from half 
that quantity of arsenic, working with acid which gave a good blank, and using tubes 
of approximately the same size as those shown. That seemed to point to slight 
insonsitiveness of the authors’ zinc. 

Mr. n. D. Law said that, from the results of the investigation recently com- 
municated to the Society by Mr. Chapman and himself, it was evident that sodium 
was one of those metals which seriously interfered with the sensitiveness of zinc. He 
had since made some experiments to find out the particular reducing efficiency of 
hydrogen liberated by sodium and potassium. Dy passing an electric current througii 
a solution of sodium hydroxide or potassium hydroxide, a deposit of sodium or 
potassium was obtained. This dissolved in the water, with liberation of hydrogen at 
the potential of the metal. The reducing power of this hydrogen had been compared 
with that of the hydrogen liberated by various metals of difierent potentials. 
Camphor was very readily reduced with lead electrodes, but when he tried to reduce 
camphor with the hydrogen liberated by sodium or potassium, he found that he was 
quite unable to do so. This showed that the potential of the sodium or potassium 
was very much lower than that of zinc or lead. He then took different materiak 
which were capable of being readily reduced, such as benzaldehyde, in order to find 
out, by lowering the reducing potential, at what point a degree of reduction was 
obtained corresponding with that produced by sodium hydrogen. With lead elec 
trodes ben/aldehydc yielded a very sticky mass quite characteristic of high-potential 
reduction, while with metals of lower potential the sticky masses produced were very 
much less in quantity. Finally, he took refined copper electrodes, which yielded no 
sticky substance at all, but a crystalline, brittle hydrobenzoin corresponding to that 
obtained by reduction in sodium and potassium solutions. This proved conclusively, 
ho thought, that the potential of sodium and potassium was about the same as that 
of copper, which was extremely low. 

Dr. Thoune said that he was inclined to think that, if there was any dirpinutioii 
at all in the sensitiveness of the zinc, it was but very slight. Personally, he was 
strongly of opinion that in many cases where zinc was said to be highly sensitive 
either it or the acid was not absolutely free from arsenic. He had certainly not had 
the same success as Mr. Chapman in obtaining zinc that would give an absolutely 
clear blank without repurification, though there had undoubtedly been a great 
improvement in commercial zinc during recent years. As a test of the absolute 
purity of the zinc, they ran blank determinations for an hour -and a half. A twenty 
minutes’ blank might to a certain extent be satisfactory, but they had found after a 
large experience that the very small traces of arsenic which were present in most 
commercial zincs tended to cause irregular results, giving undue prominence to small 
quantities as compared with larger quantities of arsenic in the material under 
examination. They found the sensitiveness of each successive batch of zinc purified 
to be practically the same, and although he was quite prepared to admit that the 
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j:iirrors they obtained might be slightly lees intense than tlu* small-qiiantity mirrors 
obtained with other zincs, he thought that the continuous coneordance of the mirrors 
after repeated treatments sodium showed that they were truly representative, 
and that the danger of loss of sensitiveness by the treatment was practically nil. The 
more strongly marked character of the low -quantity mirrors in other cases was 
probably due, in part at any rate, to traces of arsenic in the other materials. With 
reference to Mr. Hehner's remarks, he should like to say tliat a good deal of tlio 
patience expended on this matter had been that of his collahorator, ^Ir. JelTera. 
With regard to hydrochloric acid, they also had found that the method first proposed 
by tlie joint committee did not answer in all i-ases. Tlu-y did not say that the metliod 
they bad described was a better one than the comniittee’s inetliod as now modified, 
Itui it had been found reliable witli ordinary impure acid as well as with acid of good 
quality, and was a simple and convenient method. 

In answer to a question put by Dr. Dvki;, Dr. Thoi^m; said that they had not 
tried Mr. Chapman’s device of introducing cadmium sulphate into tlie flask. 

Mr. Cn.ai'MAN said tliai he could put forward in su[)port of his own contention 
exactly the same argument which Dr. Thorne liad used, 'I'he mirrors he obtained 
were perfectly concordant, whatever the meLliod or materials were. Sometimes he 
put cane-sugar, soluble starch, etc., into the tlask, sometimes lie left it out ; but the 
mirrors in either case were Lilways of tlie same intensity within the very narrow limits 
of experimental error. He asked wliat evidence tlicre was that the appearance of 
a fright surface on the zinc coincided with the disappearance of Llie whole of the 
sodium. 

Mr. Jkffurs said that he did not think it could exist alongside tlie zinc at that 
temperature. 

iMr. Chafmvn said that it might (juite well exist in very small (|uantity as an 
alloy dissolved in the zinc. 

Mr. Jeffeks said there was no room foi- douht as to the. complete removal of the 
sodium. If the sodium were not enlirely removed, it was impossilile to get a bright 
surface on the zinc at a red heat. 


^ ^ .j. •{» 

NOTE ON DUTCH CHEESE. 

Bv CECIL II. CllIBIb B.R(., E.I.C. 

{It cad at the Meeting, Fehruarg 7, 1900.) 

In the earlier part of last year I received, amongst a number of other samples of 
Dutch cheese submitted to me under the Sale of Eood and Drugs Acts, some which 
contained extremely minute proportions of fat. In view- of the general recognition 
of the fact that Dutch cheese is not made, except m the case of certain well-defined 
brands, from whole milk, it became necessary to consider w^hether the sale of such 
samples brought the vendors within the provisions of the Act — he., whether they 
should be regarded as genuine or adulterated. 
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On looking up the literature of the subject, the question seemed fairly simple. 
Practically all the published analyses give proportions of fat far exceeding those in 
the samples I have just referred to, the figures given in every case but one ranging' 
from PJ to yd per cent. The sole exception to this occurred in a paper by Messrs. 
Pearinain and Moor (Analyst, xix., 14o), where a fat content of lO G per cent, is 
recorded. I also found that during the last four or five years there have been several 
prosecutions for selling, either as Dutch cheese or as cheese, samples which were 
more or less deficient in fat {British Food Journal, 1900, p. 47; 1901, p. 202; 
1903, pp. 90, 159, 1G4, 229) ; and in those cases in which Dutch cheese had been 
specifically asked for, and in which the proportion of fat was at all comparable with 
that in the cheeses examined by myself, a penalty was indicted. I felt justified 
under these circumstances in certifying adulteration, and proceedings were instituted 
against the vendors. Counsel appeared for both sides, and after a somewhat 
protracted trial the magistrate decided that there was no standard, and that the pro- 
secutor had therefore been supplied with cheese which was of the nature, substance, 
and quality demanded. As during the hearing of some of the cases referred to 
above, somewhat widely varying opinions had been expressed as to the amount of fat 
Dutch cheese should contain, I thought it desirable to get some idea as to the range 
of fat content in the Dutch cheese which was actually being imported into the 
country at the time, and by the kindness of two of the largest firms in the wholesale 
trade I obtained a series of samples wliich fairly represent every price and quality 
coming over at that particular date, the results of analysis of which, together with 
those of the official samples submitted to me, are given in the following table : 
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thing about these figures is 
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proportions of fat occurring in niy saniples and that found by the various authors to 
whom I have previously referred. For, excepting M('ssrs. Peannain and Moor, all 
previous observers seem to have found what, judging from my analyses, must bo 
regarded as the maximum tignros for fat. It seems elear that a great change had 
taken place in the composition of Diitcli cheese since the earlier analyses were made. 

I was informed that the great bulk of the trade is concerned with cheese of the 
quality represented by the samples numbered 10 to 10, and tlmt at the time the 
samples were given to me the total bulk of this quality which was sold amounted to 
fifty times as much as that of the poorer kinds rcqiresented by n urn hers 1 to 0. I 
was also told that the greater part of the latter was Imported into Kngland for ono 
large retail firm, with branches all over the country, wlio, by selling this inferior 
article, were gradually forcing their poorer competitors to deal in goods which they 
would formerly have refused to touch, and thus the whole trade was gradually 
becoming demorali^^ed. 

It is quite obvious from the proportions of fat they contain that the samples 
numbered 1 to 0 really represent a class of product altogether different from numbers 
10 to IG, and are plainly made entirely from separated milk. (Considering that the 
cheeses were valued almost entirely by the unaided senses, it is remarkable how 
closely the proportions of fat run parallel with the price; and although in many cases 
a larger percentage of fat was expected than actually turned out to bo present, there 
is no reason to suppose that an expert buyer would be under the slightest delusion as 
to what he was getting if he came across any of the Grst nine samples on the list. 
On the other hand, the ordinary householder would probably fail to sec any difference 
between members of the first and second groups. 

As the main point in the defence was the absence of an official standard for 
cheese, the local authority for whom I acted addressed the Board of Agriculture on 
the subject, and requested that they would consider the advisability of fixing such a 
standard. Similar action was at the same time taken by a large number of county 
and borough councils throughout the country, namely, at the instigation of the 
Council for the County Borough of Bournemouth. 

In response to these communications a letter was received from the Board of 
Agriculture, saying that “ there were difficulties in the way of framing suitable 
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regulations of the nature desired/’ owing to the existence of so many different 
varieties of cheese, and that it was not clear in what way such regulations “ would 
assist consumers in obtaining the article they desire.” They state that, “on con- 
Bidcration of all the circumstances,” they did not feel that “ any advantage would be 
gained by the attempt to deal with cheese by the issue of regulations under 
the Act.” 

This decidedly unsatisfactory document entirely fails to answer the question to 
which I want to direct attention in the present communication— namely, Should the 
sale of these soparated-rnilk Dutch cheeses be held to constitute adulteration ? The 
question is not merely the academic one of clerical procedure, but involves a matter 
of much greater importance. If the Board of Agriculture, having power to fix 
standards, do not use it, their failure to do so is likely to prove a most serious 
hindrance to tlio proper administration of the Acts. Before the LS99 Act came into 
force the magistrate relied almost entirely on the Public Analysts for information as 
to what constituted adulteration, but now the first question he asks is usually, What 
is the flovernment standard? And if there is not one, he in many cases at once 
concludes that the Government have refrained from fixing one because they were 
unable, and not because they had never tried, the obvious conclusion being that, if 
they had failed, no one else could succeed. 

It is quite plain that now the reply of the Board of Agriculture has become more 
or less public property, the analyst who attempts to support a prosecution in the case 
of a separated-milk Dutch cheese will be in a much more difficult position than he 
would have been in before that reply was issued. Whatever the law may have to 
say on the subject, the Ihiblic Analyst is bound to report the sample as either 
genuine or adulterated, as the Act recognises no halfway house ])etW'een the two. 
But quite briefly, I personally think that such samples as those referred to should be 
returned as adulterated for the following reasons : Dutch cheese has been known for 
a very large number of years, and its reputation was built up during a period Avhen 
such products as some of the worst samples were practically unknown, or, if they 
existed, were openly sold as skimmeAl or S('paratcd milk cheese. It is used, not as a 
condiment, but as a cheap and convenient source of nourishment, inmnly by the 
poorer classes, and in probably the greater number of cases without butter being 
taken at the same time, so that the almost complete absence of fat interferes seriously 
with its digestibility. Apart altogether from this, the great deficiency of fat carries 
with it other defects, which are most distinctly to the prejudice of the purchaser. 
The most important of these is the fact that the presence of so little fat enables the 
cheese to retain a much larger amount of water without betraying the fact in any 
way, and as a further result it dries much more rapidly, and in a short time gets 
so hard that it can only be cut with a hammer and chisel. 

The obvious explanation of the poor quality of much of the Dutch cheese now 
on the market is to be found in the use of separated instead of skimmed milk. As 
far as luy information goes, all the reputable kinds of Dutch cheese were formerly 
made either from whole milk or from the whole morning milk mixed with the skimmed 
milk of the previous evening. Now that cheese is mainly the product of a factory' 
instead of a farm, it is not likely that the old aud inefficient process of hand- 
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-ikirnnuDg is employed at all, so that even if the old traditions were adhered to as 
reijards the cheeses other than those made from whole milk, there would be a 
lowering of ihe fat content to at least the extent shown by iny analyses. 

As these facts are not known to the public, it seems to me that this is a case, if 
over there was one, in which the l>oard of Agriculture should exercise its powers, 
especially as the objections it advances to fixing standards are by no means con- 
vincing, and, so far as Dutch cheese is concerned, have but little force. 


Disc rssioN. 

The Prksidknt (Mr. Bevan), in inviting discussion, said that, personally, he 
thought that the justice of the case would be met if cheese made from skimmed 
milk were required to be so labelled. 

Dr. VAN Run said that, as Mr. Cribb had already very clearly explained, a good 
deal of cheese had been sent over from Holland lately during tlje last year or so— 
which contained only a very small proportion of fat. The reason for this was that 
in some parts of Holland, where several years ago no (“heese at all used to be made, 
all the separated milk was now used for making cheese. A market was found for it 
over there at the price it was worth, but, of course, the |)eo[)le wlio made it could not 
he responsible for what was done with it later on. He ]>ersonally tliouglit that it 
was not fair to sell this “ separated cheese,” as he would call it, simply under the 
name of Dutch cheese. It was, however, very dillicult he tliought almost im- 
possible- to fix a legal standard for cheese generally. Something in that direction 
had been attempted in Holland, and now combinations of cliecsenmkcrs were being 
formed for the purpose of doing what had been done witii regard to butter control— 
namely, to fix a standard for themselves and to estahlislj stanips or marks for their 
cheeses. For instance, it would not he perinissil)le to make a cheese of the ordinary 
Gouda or Edam shape containing less than about Id per cent, of fat (‘Jd per cent, fat 
in the dry residue). Ho thought that the majority of the cl^eesemakers at the moment 
were in favour of such a limit. It would not have any legal force, but would be a 
commercial standard. If it were adopted it would naturally strengllien greatly the 
position of the authorities in such prosecutions as liad been lately instituted in this 
country. He should like to explain why so low a limit as about Id per cent, was 
suggested. For Edam cheese it was the custom to mix tlie evening irjilk, after the 
cream had been taken off, with the full-cream morning milk, and to make the cheeso 
from this mixture, which contained, especially at some seasons of the year, a some- 
what low proportion of fat. From experiments made with normal milk of varying 
degrees of richness at a Government station in Holland, the loNvest proportion of fat 
in cheese made in this wav was found to be 20 per cent. The lower limit of Id per 
cent, was proposed in order that a margin might be allowed to cover possible abnor- 
malities in the milk used. It was, moreover, possible to make good cheese containing 
this amount of fat. With a much smaller quantity of fat the quality of the cheese was 
quite different. He did not know much about the digestibility of cheese containing 
only a few per cent, of fat, but it certainly was not a first-class commercial product. 
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The question of the estimation of fat in cheese had been already mentioned in the 
Analyst about a year ago. He had just had an opportufiity of discussing it with 
one or two colleagues, whose opinion had been that the same results would be ob- 
tained whichever of the ordinary methods might bo used. This was, practically 
speaking, correct in the case of full-crearn cheese containing from 30 to 40 per cent, 
of fat, but it had been stated very clearly in Holland by several analysts that, with 
cheese containing a low percentage of fat (below per cent.), the method of extrac- 
tion with ether always yielded 2 or 3 per cent, less fat than was actually present, 
ife might perhaps later on have something to add in reference to this. 

Mr. Hehnkk said that many years ago he had called attention to this problem, 
because it seemed to him very anomalous that, while a man was allowed to sell 
cheese made from milk from which the fat had been taken, as soon as he tried to 
confer a benefit on the purchaser by filling up the cheese with other fat he was 
punished. He thought it unreasonable to punish the vendor of margarine cheese 
while leaving the vendor of skimmed-inilk cheese free. He had never found any 
dilliculty in distinguishing by taste and appearance between skimmed-milk cheese 
and full-cream cheese, but a “filled” cheese was very dillicult to distinguish without 
chemical analysis. At one time cheese might fairly be considered to be, roughly, 
one-third water, one-third fat, and one-third other things. But times had since 
changed considerably. Cheese was now one of those manufactured products which 
allowed the maker a good deal of scope ; and the courts had laid down — he thought 
rightly — that the manufacturer had a right to exercise his ingenuity in the manufac- 
ture and composition of a manufactured product. A food material that was virtually 
sold as Nature furnished it must be as Nature gave it, but as soon as the question of 
manufacture came in there must necessarily be a certain latitude. That was the case 
with cheese and Avith many other things. It was, however, very difficult in a case 
like that of cheese to give a notice consistently. It was imaginable that boxes should 
be branded, but it was almost impossible to mark each piece of cheese sold. If, 
however, some means could be introduced for distinguishing at once — say, by colour 
-between full-cream cheese and skimmed-milk cheese it would probably be a boon 
to the consumer. But the Dutch manufacturers were very scientific, and understood 
very well how to sell both butter and cheese at the same time at a good price, and 
it would be much better that they should, in the way that Dr, van Rijn had 
mentioned, themselves take steps to guard against the mischief resulting from too 
acute competition. He thought that everybody must agree with Sir Thomas Elliott 
that it was exceedingly difficult to lay down a general law. Several kinds of cheese 
had, by common consent, been allowed to be made from skimmed milk — for example, 
rarmosau, Dutch, and some Dorset cheeses-— and, after all, what one person had the 
right to do could not well be denied to another. In fact, he had gradually come to 
consider that cheese was now one of those products which were entirely manufac- 
tured, and that the question was one in which the public and not the analyst must 
be the final arbiter. 

Mr. JoEiN White thought that all that Mr. Cribb wanted was what he himself 
had wanted when he was concerned in a similar campaign which had resulted 
disastrously — namely, not to stop the sale of the article, but to let it be sold for what 
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it was, vi/., skim-milk cheese. It was right that tlie skill of the manufacturer should 
be taken into account, provided that the article made was being improved ; but hero 
the skill of the manufacturer had been employed to produce, not an improved article, 
but one of diminished value. With regard to the position of tlie public as the 
ultimate arbiter, he could not conceive that anybody would buy this stuflf a second 
time. After being kept for two or three days it became exceedingly hard. Per- 
sonally, he considered it a gross fraud to sell as cheese, or as Dutcli cheese, an 
article containing only PGper cent, of fat. As to the estimation of the fat, ho had 
found that such small quantities could only be accurately determined by what was 
practically the Werner-Schraidt process— namely, by boiling with water and hydro- 
chloric acid, cooling, and shaking out with ether. 

Mr. Fishek drew attention to the results shown by a sample purchased as Dutch 
cheese, which he had analysed in 1003. It contained only PG per cent, of fat, witli 
.j7-1 per cent, of water and the vendor was in consequence lined FIO. 

Mr. Cmnu, in reply, said that he had adopted praetically the same method of fat 
estimation as Mr. White. He could confirm what Dr. van Pijn had said as to direct 
extraction with ether. When the quantity of fat was large the error was, for prac 
tical purposes, of no consequence, hut svith a small percentage of fat the error, which 
was still about the same in absolute weight, bore a larger proportion to the total. It 
seemed to him that if the manufacturer of cheese were to have an entirely free hand 
he might make an article containing nothing but casein, water, and a little mineral 
matter, but nobody would pretend that to the consumer that was Dutch cheese as 
ordinarily understood. As to the suggested dillicuUyof notification, he could not see 
any ditlerence between the case of cheese and that of butter and margarine, with 
regard to which provisions as to labelling were already in existence. If the Sale of 
Food and Drugs Acts were carried out properly, any radical change in a well-known 
article of food would be discovered at once. Under the present conditions any sucli 
change was, as a rule, not found out until it had been so long in operation as to 
become an established trade custom, which could not be altered without incon- 
venience and loss to many. All this pointed to the necessity for a more thorough 
application of the Sale of Food and Drugs Acts, and for the taking of much larger 
numbers of samples than were taken November 22, lOOli. 


^ ^ if ^ ^ 

ORDINARY MEETING OF THE SOCIETY. 

This was held on Wednesday evening, "March 7, in the Chemical Society’s Rooms, 
Burlington House. The President, Mr. E. J. Bevan, occupied the chair. 

The minutes of the previous meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of Messrs. G. Craig, 
J- B, Gall, H. N. Hanson, B. W. Methley, P. D. Ratcliff, and F. Robertson, were 
I’cad for the second time ; and certificates in favour of Messrs. Ernest Quant, 2, Park 
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Cnjscent, Torquay, analytical chemist ; Frederick Wilson Montrose Ross, 21, Soho 
Square, London, W., analyst to Messrs. Crosse and Blackwell, Ltd. ; and Frank 
Lrnest Thompson, A.K.C.Sc., the Laboratory, Walsall, analytical and 

consulting chemist, were read for the first time. 

Messrs. S. Dickson, J. Kvans, F. Hughes, G. Patterson, and H. Thompson, were 
elected members of the Society. 

The following papers were read ; “ A Simple and Rapid Method for the approxi- 
mate Estimation of Boric Acid," by Cecil IL Crihh, B.Sc., and F. W^. F. Arnaud ; 
“ Analysis of a Sample of Air extinguishing Flame,” by Bertram Blount ; “ The 
Detection of Cocoanut Oil in Butter," by Arthur W. Thorp ; and “ The Composition 
of Milk,” by H. Droop Richmond. 


^ ^ * 1 * ^ 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

A New Centrifug-al Method for Determining’ Fat in Milk — Wendler’s 
Method. Von Kuttner and Ulrich. ofjentl. Chem,, 1906, xii., 4i-58.)~The 

process consists in mixing the milk with a saline solution, adding a little isobutyl 
alcohol, and subjecting the mixture to centrifugal action, the procedure being similar 
to that of Gerber’s method. The saline solution employed contains tartrates, sodium 
chloride, and sodium hydroxide (proportions not given). Eleven c.c. of this solution, 
10 c.c. of the milk to be tested, nnd 0'6 c.c. of isobutyl alcohol are successively intro- 
duced into a butyrometor tube and the latter then closed with an indiarubber stopper. 
The contents of the tube are mixed, the tube is immersed for two or three minutes 
in water at a temperature of 15° G., and then sulmiitted to centrifugal action in the 
usual way. The surface separating the fat from the saline solution is quite horizontal, 
rendering the reading of the volume of the fat an easy matter. If the contents of the 
tube have been well mixed, no ilocculent layer ever occurs between the fatty and 
aqueous layers. The results obtained, as shown by 360 comparative determinations, 
agree with those yielded by Gerber’s method. W. P. S. 

A Rapid Method for the Detection of Traces of Zinc in Wort, Beer, Wine, 
etc, J. Brand. (Ztschr. ges Brauu'., 1905, xxviii., 4-10; through Chem. Zeit. Rep., 
1906, XXX., 25.) — The liquid to be examined is acidulated with hydrochloric acid, and 
a few drops of potassium ferrocyanide solution are added. The presence of even 
a trace of zinc will cause a flocculent precipitate of zinc ferrocyanide to be produced, 
which, being mixed with much albumin, settles rapidly, and may be readily filtered 
after decanting the bulk of the liquid. The washed precipitate is ignited, and the 
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residue treated with acetic acid ; in the solution obtained zinc is identided with 
hydrogen sulphide. As little as 1 part of zinc in 500,000 parts of beer, etc., can bo 
readily detected by this method. A. G. L. 

Hopdenine: A New Alkaloid extracted from the Germ of Barley. 
E. Legfer. {Journ, Phann. Chim., 1900, A crystalline alkaloid has 

been separated by the author from the dried germs of malted barley. It was first 
obtained in ethereal solution by means of Stas’ method, and the residue left on 
evaporation purified by repeated crystallization from alcohol and decolorized with 
animal charcoal. The yield of Jiordeuine appears to vary with the temperature at 
which the malt was dried, and the author has obtained from to ()-4r) or 0-t5 per 
cent, from different germs. The alkaloid crystallizes in ortliorhonihic prisms, which 
show double refraction. They are anhydrous, colourless, and almost tasteless, and 
melt at 117-8° C. (corr.) to a colourless liquid, llordeniiio slowly suldimes at its 
melting-point and rapidly at 110° to 150° It is readily soluble in alcohol, chloroform, 
and ether, less soluble in benzene, only slightly soluble in water, and almost insoluble 
in cold petroleum hydrocarbons. It dissolves easily in hot carbon tetrachloride, hut 
separates out almost quantitatively on cooling, it acts as a strong base, giving a r(‘d 
coloration with phenolphtbalein and displacing ammonium from its salts in the cold. 
It gives no coloration with strong sulphuric acid, and is hardly attacked by a hot 
concentrated solution of potassium hydroxide. On the other hand, it reduces 
potassium permanganate in acid solution, hot silver nitrate solution, and iodic acid 
solution, yielding a precipitate of iodine. Its formula, calculated from the composi- 
tion of its salts, is It is a tertiary monoacid base, and thus forms only a 

single series of salts, all of which are very soluble in water. C, A. IM. 

Determination of Chloral Hydrate. T. E. Wallis, (Phann. .hmm., lOOfi, 
vol. 7f), 162, 163.) — The method proposed consists in heating the chloral hydrate with 
sodium hydroxide in alcoholic solution and titrating the sodium cliloride formed. The 
determination of the amount of sodium hydroxide absorbed gives untrustworthy 
results (cf. Analyst, 1903, xxviii., 189), unless strict conditions be adhered to. The 
details of the method are as follows i A weighed j^ortion cf from 0‘1 to 0*4 gram of 
the chloral hydrate is dissolved in about 10 c.c. of the alcohol, and introduced into a 
thick-walled bottle. A measured volume of ^ sodium hydroxide solution is added, the 
})ottle is closed by an indiaruhber stopper, which is tied down, and the bottle with its 
contents heated for three hours in a water - bath. After cooling, the solution is 
neutralized with sulphuric acid, using phenolphtbalein as indicator, and then titrated 
with silver nitrate solution. The reaction is represented by the equation, 

GCl 3 CH(OH),, + oNaOH = 3NaCl + 2HCOONa + 3H.p. 

It is important that the contents of the bottle during the heating contain at least 
50 per cent, of alcohol by volume. 
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The Determination of Traces of Chloroform. M. Nicloux. {Compter 
Jicndus, lOOG, cxlii., lG3-lGo.) — Chloroform when present in alcoholic solution in a 
quantity not exceeding O'l gram can be determined by diluting the liquid to 60 c.c. 
with alcohol, and boiling it for an hour under a reflux condenser with 10 c.c. of a 
10 per cent, alcoholic solution of pure potassium hydroxide. When cold, the contents 
of the flask are mixed with 15 c.c. of water, exactly neutralized with phenolphthalein 
as indicator, and treated with potassium chromate, and the chlorine titrated with 
standard silver nitrate solution (8-535 grams per litre), each c.c. required representing 
2 mgms. of chloroform. Air containing chloroform is analysed by being drawn 
through alcohol (05 per cent, strength), contained in two absorption vessels, at the 
rate of 1 litre in half an hour, and the absorbed chloroform is then determined as 
above described. In the case of blood and aqueous liquids it is necessary to add 
strong alcohol (80 to 05 per cent.), acidified with 0-25 gram of tartaric acid in 
the proportion of 5 parts to 1 of the sample, and to distil the mixture in a 
fractionating flask until about a third has passed over. The distillate is received in 
10 c.c. of 95 per cent, alcohol, and tlie chloroform determined as before. The results 
thus obtained are invariably 1-5 to 2 per cent, too low. C. A. M. 

The Constituents of Myrrh. A. Tschirch and W. Bergmann, (.4rc//zr. 
PhaniL, ccxliii., 641 ; through Phann, Joiirn., iOOO, vol. 70, 128.) — Picked Somali 
myrrh was found to have the following composition ; Soluble in alcohol (resin and 
oil), 28 to 30 per cent. ; insoluble in alcohol (gum and enzyme), 61 per cent. ; im- 
purities, 3 to 4 per cent. ; moisture, 5 per cent. 

Part of the substances soluble in alcohol was insoluble in ether, the remainder 
(about 21 per cent, of the myrrh) being soluble. The portion insoluble in ether 
was redissolvcd in alcohol, and separated by precipitation with lead acetate into 
a-heerabo-myrrholol and /i-hcerabo-myrrholol, the latter remaining in solution. 
These substances were obtained in the form of yellowish -brown and grayish-brown 
amorphous powders respectively. 

The portion of the alcoholic extract soluble in ether was dissolved in this solvent, 
and treated with potassium hydroxide to remove a -and /S-heerabO'inyrrhol, which 
were afterwards separated by means of lead acetate, when they were obtained as 
grayish-yellow povvders. The ethereal solution was next evaporated and distilled in 
a current of steam. By this means a residue of heeraho-resene was obtained in the 
retort, whilst the distillate consisted of yellow oil. The latter had a specific gravity 
of 1‘046, rapidly resinified, and bore no relation to the resin acids, resinotannols, 
resinols, etc., found in other resins. 

The substances insoluble in alcohol, consisting of the gum and enzyme, could 
not be separated from one another. The gum yielded arabinpse on hydrolysis. In 
addition to these substances, myrrh also contains a bitter principle, but all attempts 
to isolate it failed. W. P. S. 

Determination of Cinnamic Acid in Storax. D. Hooper. {Pharm, Journ., 
1906, vol. 76, 107.) — The determination of the amount of cinnamic acid in storax 
is proposed as a method of detecting the presence of adulterants in this balsam. 
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Tijchirch and Itallie have shown that true Oriental storax contains 'll per cent, of 
cinnamic acid, and other investigators have concluded tliat the percentage of the 
acid should not fall below 20. A weighed quantity of the storax is saponilied in 
alcoholic solution with potassium hydroxide, evaporated to remove the alooliol, the 
rtrsidue dissolved in water, and the solutiou sliakem out with ether to remove 
iiiisaponifiable substances. The solution is then treated with sulphuric acid in excess, 
and the voluminous precipitate collected on a lilter and washed. The precipitate is 
ucxt dissolved in hot water, and the crystals whicli separate on cooling are collected, 
dried, and weighed. \V_ i\ s. 

Adulterated Santal-Wood Oil. E. J. Parry. {Chnuist ami nnujaist, VM)i\ 
Ixviii., 211.)— The low price of hu'ge parcels of this oil inqiorted from (jennany 

caused suspicions to arise as to the purity of the oil, and tlu‘ author has recently 

cxaiiiined a sample which enabled him to chdinitedy decide tlie nature of at least one 
of the adulterants present. The oil had a specitic gravity of U dTti at hV 0., an 
optical rotation of — 14® in a TOO mm. tube, was su!iii)le in 5 \ oUnties of 70 j)er cent, 

alcohol, and had an apparent santalol value (free) of By repeated fractionation 

under reduced pressure a small amount (about d per cent.) was (thtained, wbii'h 
I toiled at 220® C. at ordinary pressurt.u The speeilic gravity of (his fraction was 
0 0 13, and the refractive index J-4S23 at 20" C. The odour left no doubt as to its 
being terpincoh This was conhnned by the melting-point ( 1 hV (1.) of the nitroso- 
cliloride yielded by the fraction. \V. T. S. 

The Purity of Balsam of Peru. Utz. (I ‘harm. PohL, xxxix., 21 ; through 
}'‘!iann. Joiini., vol. 70, 120.) -Adulteration of this balsam is, according to the author, 
the rule rather than the exception. Turpentine and gurjun balsam appear to be the 
favourite adulterants, and the usual tests often fail to det(!ct them. Such adulterated 
balsams may show acinnamein content of dO to (jO per cent. The physical characters 
of the cinnamein obtained sometimes indicate sojiliistication. It should be brown 
and homogeneous, whereas with turpentine it is ofeen gi-anular or even solid. The 
refractive index gives more satisfactory results, as for pure balsam the valutj varies 
from l‘d8G2 to l*5cS78 at Id® C. ; whilst the refractive iitdex of gurjun balsam is 
hdll2; of castor oil, T4809; and of parafliri oil, l-hS2L On the other hand, 
perugen, which is a factitious substitute for balsam of IAtu, possesses a refractive 
index of l’d863. Perugen, however, gives an intense olive-green coloration, with 
Cu'sar and Loretz’s nitric acid test, instead of the golden yellow' yielded by pure 
balsam of Peru. W. P. S. 


TOXICOLOGICAL ANALYSIS. 

Toxicity of Cyanogen Compounds towards Fish. J. Hasenbaiimer. (Zc?/. 
intcrsu-ch. Xahr. Geiiussm.y 1900, vol. 11, 97*101.)— The author has carried out a 
considerable number of experiments regarding the action on fish of certain cyanogen 
compounds when the latter were added to the water in which the hsh lived. The 
investigation was in connection with an inquiry regarding the discharge of eflluent 
containing traces of these compounds. Potassium cyanide was found to be extremely 
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poisonous to fish, 0 00 IS gram per litre of water killing tench and goldfish in a very 
short time The following quantities per litre of other cyanogen compounds also 
killed fish of these species : Potassium ferrocyanide, from 1*5 to 3*0 grama ; potassium 
ferricyanide, from about 1*7 grain ; potassium or ammonium thiocyanate, about 
1*5 gram. W. P. S. 

ORGANIC ANALYSIS. 

Temperature of Combustion of Methane in presence of Palladiumized 
Asbestos. H. J. Denham. Uoara. Hoc. Chcvi. hid,, 1905, xxiv., 1202.) — An 
investigation undertaken to ascertain to what extent methane is burnt when passed 
over palladiumi/ced asbestos in presence of oxygen has shown that (1) the tempera- 
buro of combustion of a mixture of 1 volume of methane with 2 volumes of oxygen 
lies between 5M° and 516°; (2) an increase in the speed at which the gases are 
passed through the tube causes a decided increase in the temperature of combus- 
tion ; {'.]) a variation in the volumes of the gases inlluences the temperature of coni- 
bustion, tending to raise it beyond the above-mentioned range ; and (4) the addition 
of hydrogen, even in large quantities, does not cause the methane to burn at a lower 
temperature. It is concluded, therefore, thjit the usual method of fractional com- 
bustion of hydrogen gives reliable results, if the temperature does not exceed 500 
to 550°, The catalytic action of the metal does not appear to be due to superficial 
oxidation, and in no case has anything approaching complete combustion been 
observed, even when the gas was 100° above its combustion temperature. 

W. H. S. 

The Volumetric Determination of Pentoses. A. Jolles. {Berichte, 1906, 
xxxix., 96, 97.) — From 0*2 to 1*0 gram of the substance under examination is treated 
with 200 c.c. of hydrochloric acid (specific gravity I’OG), and distilled in a current of 
steam until Dial’s reagent shows that no more furfural is formed, an additional 
100 c.c. of the hydrochloric acid being introduced into the fiask during the distillation. 
The furfural is now determined in an aliquot part uf the distillate by treating it, 
after neutralization, with a known excess of standard potassium bisulphite solution, 
and titrating the excess with standard iodine solution after the mixture has stood for 
two hours : 

^ HKSO, = C JI,O.CH(OH)SO,K. 

hlach c.c. of normal bisulphite solution is equivalent to 0 07505 gram of pentose. 

C. A. M. 

The Detection of Olive Oil extracted by Means of Carbon Bisulphide 
in Soap. J. Vamvakas. de Chim, Ajial., 1906, vol. 11, 53, 54.) — The 

soap manufactured in Crete is prepared almost exclusively from olive oil, and the 
author has long used the following simple method for determining whether the 
original oil bad been extracted by means of carbon bisulphide : 2 grams of the 
soap are dissolved in 100 c.c. of 95 per cent, alcohol, the solution filtered, and its 
colour noted. If colourless or gray the oil was obtained by mechanical expression, 
whilst a yellow colour (with green tluorescence) indicates soap prepared from an 
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extracted oil. The addition of a green or yellow dye gtuiY, soluble in alcohol, to tho 
soap is stated not to interfere with the test, since in that case the green lluorescenco 
of the solution is even more pronounced {cf. Analyst, xxx., 313). C. A. M. 


On the Behaviour of the most Important Vegetable Oils towards 
Polarized Light. M. A. Rakusin. {Chcm. Zij,, lOOb, xxx., M;i)— The antlior 
suggests that animal and vegetable oils may be distinguished from miucnil oils by 
means of polarized light, and has compiled the following table ; 
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Detection of Artificial Colouring Matter in Fats. A. Olig and J. Tillmans. 

It. Vtitersuch. Xuhr. Genussm., 1000, vol. 1 1, 01.) -If. aurin^ihe ronaering of a fat, 
liie proteid matter be charred through over-lieating. the fat becomes more or lees 
unted, and imparts a yellow colour to the acetic acid used in tlie test described by 
Sprinkmeyer and NVagner {cf. Analyst, 1000. 214). In case a coloration is obtained, 
the fat should be extracted with alcohol (which is also coloured by tlie charred 
pioteid matter), and the solution further tested for the presence of coal tar dyes, etc. 

S. 

On the Detection and Determination of Paraffin Wax in Mixtures with 
Ceresin. F. Ulzer and F, Sommer. {Chrm. /aG,, loot;, wx., 112 .) Various 

uietliods of examining mixtures of paratlin wax and ceresin ar(‘ discussial, Tiie heat 
appears to be the determination of the refractive index' at 90- the refractive index 
of paraflin wax with solidifying points varying from oO^ to (Ki (\ lyin^^ between 2 0 
and 10, whilst the values for ceresins solidifying ijetwoen (>s^ ('. and 7b' (\ vary from 
11‘0 to 18. A sample of (lennan parallin, however, with a soiulifying jioint of dS ’ (1. 
gave the high refractive index of If only a small quantity of parallin is present, 

it maybe concentrated by boiling b grams of tlie sample for ten minutes with 100 e.c. 
of 9b per cent, alcohol, filtering hot, and evaporating, the refractive index of the 
residue obtained being compared witli that of the original. Conversely, if only a 
small quantity of ceresin is present, b grains of tlie sample arc dissolved in bO c.c. 
ef carbon bisulphide, and 100 c.c, of etlior are added. Alcoliol is then slowlv added, 
the temperature being kept at 25° until a copious precipitate is obtaim'd, which is 
washed with alcohol and etlier, dried, and examined fur etuesin. (ioud indications 
are also obtained by using Crismer and Motton's method of determining the erilical 
tenqierature of solution in various solvents, ethyl alcolio! being prcfernul. Tho 
critical temperature of solution of various parailins was found to he, in ethyl alcohol, 
lbb b'‘ to 108 ; amyl alcohol, 17° to 01 ; acetone, (i7’b° to 77° ; and acetic anhydride, 
lt>i to 17b° ; whilst some samples of ceresin gave the values 08° to 7 1°, 171° to 177°, 
brb° to 76°, 95° to 98°, and 191° for the same solvents. A differimtiation may also 
be made by capillarity, ceresin rising much less in filter-paper than does parafl'm 
(6 cm. as against 10 cm. in one hour at 100° C. in the case of two samples compared). 

A. (1. I.. 

Detepmination of Fatty Acids in Textile Soap. Gerhard Kruger. {Chcvi. 

1906, XXX., 123.) — Ten grams or the cut-up soap are weiglied out into a tared 
porcelain crucible of 150 c.c. capacity, dissolved in water, and heated with 20 c.c. of 
dilute (1 : 10) sulphuric acid on a water-bath until the fatty acids have become clear. 
From 5 to 10 grains of beeswax are then stirred into the fatty acids, and llie whole 
allowed to cool. The solidified fatty cake is then lifted out of the crucible, the acid 
is poured out, and the cake treated with successive quantities of water until the latter 
ceases to show an acid reaction. The crucible and fat are then dried for one hour at 
<0° C., moistened with alcohol and dried for another hour at 100° C., after which they 
are weighed. The error due to any fatty acid passing into solution in the acid liquid 
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may bo neglected, since even for palm-nut oil soaps it is quite small, whilst cocoanut 
oil is not used for making textile soaps. A. G, L. 

Note on Commercial Oil of Turpentine. W. Vaubel. offentl C^iem., 

lOO'O, xi., 42i)-432.)— The author recommends the determination of the bromine 
ahsorhing power as a means of distinguishing between genuine oil of turpentine and 
its adulterants. American oil of turpentine was found to have a bromine value of 
110 to 115; Russian, 72 to 97; resin “essence’' (a product of the distillation oi 
resin), H9. The figures express the grams of bromine required per 100 grams of oil. 
Russian oil of turpentine is distilled from the roots of the trees, and is an unsatis- 
factory sul)8titiite for the genuine oil. W. P. S. 

The Physical Characteristics of Certain Copals. Bottler. {Chem. Rec. 
Fett u, Ilarz. hid, 1906, xiii., 1-5.)— A comparative examination has been made of 
the characteristics of all the more important copals met with in commerce, many of 
the results being in tabular form. The physical properties included the appearance 
of the surface, the colour, transparency, lustre, appearance on fracture, specific 
gravity, hardness, fusibility and solubility. The specific gravities of the copals in 
most demand ranged from POd to 1‘07 for the substance containing air-bubbles, a 
higher value being obtained after removal of the air. Speaking generally, the smaller 
the difference between the densities determined before and after removal of the air, 
the more valuable the copal. Thus the following differences were observed : Lindi 
copal, O'OOl ; Zanzibar copal, 0-0015 ; red Angola copal, 0 014 ; Brazil copal, 0-014 ; 
Cameroon copal, 0 015: Manila copal, 0 059; Ilymenica(South-American) copal, 0-0615; 
and Kauri copal, 0-064. In the author’s opinion the Brazil copal is really a West 
African and not an American copal. The degree of hardness is an important factor 
for distinguishing between the different kinds of copals. The hardest is Zanzibar 
copal, and the other important kinds can be ranged in the following scale : Hard^ 
Mozambique, Lindi, red Angola, Sierra Leone (Kiesel), yellow Benguela, white 
Benguela, Cameroon, and Congo copals ; Medium — Manila, white Angola, and 
Kauri copals ; Soft — Sierra Leone (new), Ilymemea, and Brazil copals. 

The melting-points of copals range between 90'^ and 860'’ C, The following 
results were obtained by the author : llymemea, 95“ C. ; Cameroon, 108^ C. ; 
Manila, 1 12® C. ; Manila (yellow, hard), 185° C. ; Kauri, 126° C. ; Kauri, 140° C. : 
yellow Benguela, 170° C. ; white Benguela, 175° C. ; Congo, 180° C. ; Sierra Leone, 
185° C. ; Kiesel, 220° C. ; white Angola, 245° C. ; Lindi, 246° C. ; Zanzibar, (a) 259° C., 
(5) 265° C. ; and red Angola, 305° C. The solvents tried included chlorhydrin, 
terpineol, and carbon tetrachloride, in addition to the older solvents. A rapid 
method of dissolving copals West African varieties) consists in heating them 
for forty-eight hours at 100° C., mixing them with sand or glass powder, digesting 
the mixture for twenty-four hours with anhydrous ether, and hnally adding an equal 
quantity of hot alcohol. Turpentine oil has usually only a solvent action on copals 
when it contains ozone. The dift'erent copals can be arranged in the following order 
as regards their solubility in the solvents most commonly employed : White Angola, 
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Manila, Kauri, Brazil, Congo, Sierra Leone, yellow Uenguola, rtnl Angola, white 
Benguela, Kiesel, Cameroon, Lindi, and Zanzibar copals. C. A. M, 

Recovery of Iodine from the Residues obtained in Hubl's Method, 
A, Olig: and J. Tillmans. {Zeits. Cutcy:>uch. Sahr. a^uussm., L)0d, vol. 11, 05-1)7.) 

The solutions obtained after the hnal titration in determinations of the iodine value 
oi fats by Hiibl’s method are collected until a good cjuaniity is obtained. After 
removing the chloroform by means of a separating funnel, tlie aqueous portion is 
rendered strongly alkaline with sodium hydroxide, and evaporated as far as possible. 
The mercury compounds (oxide, basic carbonate, and some jneial) are liltered oil, 
washed, and the filtrate again evaporated to dryness and ignited. A little uicreury 
will still be present, and care must be taken during the ignition. Tlu^ ri.>sidue is 
dissolved in water, filtered from any insoluble matter, and the solution then rendered 
strongly acid with hydrochloric acid. ^Tlie mixture is now wanned, and a concen- 
trated potassium bichromate solution is added until all the iodine has been precipi- 
tated. The liquid is then decanted, the iodine is washed witli a small quantity of 
water, and distilled from a retort in a current of steam. Tlie distilled iodine is 
collected in a well-cooled receiver, from which it may be readily removed in its wot 
state, and then dried or sublimed. W, 1*. S. 

Notes on the Determination of Calorific Values by means of the Bomb. 
D. Aufhauser, [Zeits. angew. Chein.^ lOOb, xix., — In order to mako the 
temperature corrections as small as jmssible, the water used should be initially as 
much below the normal temperature as it is finally alcove it. Tlui temperatnn'. of the 
water in the calorimeter may be most conveniently adjusted for this purpose by 
putting colder water into the calorimeter, placing the bomb in. position, starting tlie 
stirrer, and then warming tiie whole to the re(j[uired temperature by moans of a small 
electric heater, preferably a cylindrical electrical lamp. The lamp should be wetted 
before it is plunged into the water in order to obviate the error due to adhci'ing water 
when it is taken out. A. (L L. 

The Volumetric Determination of Organic Hydrosulphides and Thio 
Acids. P. Klason and T. Carlson. {Jlcrichtc, J'JOfi, xxxix., 7^iM*712.j— Titration 
of organic hydrosulphidcs with an aqueous solution of iodine gives under suitable 
conditions quantitative results in accordance with the equation : 

2//.SH + I., = 7La + 2iiI. 

Thiocyanic acid, however, does not react in this way. Tlie presence of bicarbonate 
IS not only unnecessary, but may lead to further oxidation. The weighed quantity 
of the hydrosulphide is dissolved in alcohol and titrated with N -iodine solution until 
a faint yellow colour appears. It is essential that there shall be sufficient alcohol 
present to keep the bisulphide formed in solution, since otherwise it too can absorb 
iodine, and the results will be too high. The results of test experiments with different 
classes of thio compounds, such as p-thiocresol, methyl and ethyl hydrosulphides, 
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thioglycolHc, and thioacetic acid, show that the method is capable of great accuracy. 
Itosenheirn and Davidson found that the reaction between thioglycollic acid and 
iodine in sodium bicarbonate solution gave a quantitative yield of dithioglycollic 
acid ; but the author finds that the results thus obtained are not constant, and are 
invariably too high owing to further oxidation with the formation of thioacetic acid. 
This latter acid, too, also undergoes further oxidation in a bicarbonate solution, acetyl 
bisulphide being produced. 

Aromatic hydrosulphides — e.y., thiophenol, ,3*thioDaphthol, and 7;- thiocre sol- 
are 80 strongly acid that they form salts with alkalies in neutral solutions, and can 
therefore be titrated with standard alkali solution, phenolphthalein being used as 
indicator. The more carbon the molecule of the compound contains, the greater the 
accuracy of the results. With alipathic hydrosulphides the end reaction is not 
sharp, and thioglycollic acid cannot be titrated with alkali either in aqueous or 
alcoholic solution. L. A. M. 

On Quantitative Determination by Means of the Immersion Refracto- 
meter. H. Matthes. (Cheni, Zhj., 190r>, xxx., l01.)~The author severely criticises 
some applications of the use of the immersion refractometer made by Wagner 
{/Jschr, oijentl. Chem., 190o, xi., 101), especially in the case of sugar analysis. For 
legitimate uses of the instrument, such as the control of beer, wine, etc., prepared 
in the same way and under the same conditions, and the control of the strength of 
standard solutions, he refers to his own work {Zischr. (Oiahjt, Chan., 1004, xliii., S.3). 

A. G. L. 

Simplifled Ultimate Org*anic Analysis for Scientific Purposes. M. Denn- 

stedt, {Clicm. Zeit. iicp., 1000, xxix., 390.)— In the use of the simplified method 
(see AxNAlvst, xxx., 135) of the author a difliculty arises from the fact that, as some 
substances require different treatment in the combustion, these must be burnt in 
succession. The author now suggests some improvements. 

The chief point of the "quick” method is that the boat containing the sub- 
stance is not placed directly in the combustion tube, but in a narrow, hard glass 
tube, which may take any of three forms : (1) The form open at both ends, <7, Fig. 1: 



Fn;. 1. 


(2) that with the hinder end closed, b, Fig. 1; or (3) that with a double current 
of oxygen. Fig. 2. 

The last named is fitted with a capillary and a bubble counting arrangement 
through which the oxygen enters the inside of the tube. A T-piece of somewhat 
wider bore fits over the capillary, and is provided with a cork to fit into the main 
combustion tube. The main current of oxygen passes through the calcium chloride 
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tube and the side tube of the T- piece. The bubblitiV apparatus and the calcium 
cliloride tube are each connected to the ordinary drying apparatus by rubber tubing, 



}■ k;. li. 


which allows the tube to be withdrawn with one hand for introduction of the 
boat, etc. 

Forin a is suitable for the combustion of substances which decompose slowly, 
with formation of much carbon dillicult to burn r, 7., sugar, albumin; form h is 
for use with easily volatile or moderately volatile subsuimms, which do not give a 
^epa^ation of difficultly conihustible carbon - c, 7., alcohols, beti/ol, aniline, etc. 

The third kind of tube is serviceable for all sulcstanccs without eNC('ption. The 
regulation of the combustion is especially easy, as tliis can be effected not only by 
ihe flame, but also by increasing or diminishing the rate of the inner current of 
oxygen. 

The tubes can be obtained from Kmil Dittmar and \’iortli, ilamlmrg. 

!■:. K. 11. 


INORGANIC ANALYSIS. 

The Estimation of Opalescent Silver Chloride Precipitates, Roger 
Clark Wells. [Amer. Chein. Jourii., lUOb, vol. flo, ) -A number of small pre- 
cautions are described, which must be used in connection with the nephelometer 
( Analyst, 190o, xxix., 203). It is found that groumi -glass standards are to be 
preferred, and that for every concentration a suitable solution and excess of pre 
cipitantare required. It is also shown that tlie presence of electrolytes both augments 
the maximum opalescence and hastens its disappearance through coagulation. The 
Ijcst procedures in a number of special cases are also described. A. (\, L. 

The Volumetric Determination of Copper. G. Denigfes. {Ann, dc (Jhmi. 
'liiaL, 1906, vol. 11, pp. 10-12.) — Aminoniacal solutions of cupric salts form double 
colourless compounds with alkali cyanides, thus : 

CuSO, -f-4NH,CN = (NH J.SO, 4 0:u(CN),.2(NH),CN. 

The double cyanide thus formed is very stable, but gives up a portion of its 
cyanogen on treatment with silver nitrate, the amount varying, cjj., w'ith the degree 
of alkalinity of the liquid. The author has found that when the quantity of the 
copper salts taken contains from 1 to 50 mgms. of the metal, whilst 20 c.c. of 
j,, potassium cyanide solution and 2'C grams of ammonia are used, the total amount 
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of liquid being 120 c.c., each'cgrn. of copper gives up to the silver an amount of 
cyanogen equal to 2‘o c.c. of the potassium cyanide solution, or in other words each 
c.c, of cyanide solution is equivalent to 4 mgms. of copper. In making a determina 
tion, a quantity v of the solution of the cupric salt containing not more than oO mgm?. 
of copper is treated with a volume v' of ammonia solution containing 2 6 grams of 
ammonia, and with 20 c.c. of potassium cyanide solution (standardized on the 
silver nitrate solution). Thun, after the addition of 1 c.c. of a 10 per cent, solution of 
potassium iodide, and 99 - (f ^ c‘) c.c. of water, the liquid is titrated with silver 
nitrate until there is a faint but persistent turbidity. If n c.c. be used, the value 
(20 n) c.c. represents the cyanide taken up by the silver, and (20-n)x0 004 grain 
gives the amount of metallic copper in the amount, v, of solution taken. In order to 
obtain concordant results it is necessary that the volume of v + v should not exceed 
100. In testing cupric sulphate by this method the presence of zinc does not inter- 
fere with the results unless it amounts to 40 to 50 per cent, of the quantity of the 
copper salt. 

Voltonetnc Determi nation of Copptr and nfercury in Admixture with Each Other,-- 
A quantity v (not exceeding 100 c.c.) of the solution, which should not contain more 
than 0-5 gram of mercury and O'l gram of copper, is treated with 5 c.c. of hydro- 
chloric acid (specific gravity MM), and 5 c.c. of a solution (1 : 5) of cystallized sodium 
phosphite, and boiled for five minutes with continual agitation, after which it is 
filtered, and the filtrate and wastings made up to 150 c.c. The copper is then deter- 
mined in 75 c.c. of this liquid in the manner described above, with the difference that 
it is necessary to add a constant of 0-B c.c. to the volume of silver nitrate, n, con- 
sumed, to make up for the modification in the reaction caused by the added salts. 
The precipitate (containing the mercury) left on the filter is detached with the aid 
of a fine jet, and treated with 5 c.c. of water, 5 c.c. of hydrochloric acid, and 
0'25 gram of potassium chlorate, the whole being heated until solution is complete, 
and the liquid then cooled and made up to 100 c.c. An aliquot portion {a c.c.) of 
the solution is now mixed with 12 c.c. of ammonia solution (25° Be., S.G. 0‘9), 10 c.c. 
of potassium cyanide solution, 100 c.c. of water, and 1 c.c. of a 10 per cent, 
solution of potassium iodide, and titrated with silver nitrate solution. If q c.c. be 
used, (10 - q) = n represents the amount of cyanogen in terms of potassium cyanide 
solution given up by the mercury to the silver. This figure must be corrected by 
multiplying by the factor 0-96 if it lies between 0 and 5 5, or by the factor 104 and 
subtraction of 0 45 of the product if it lies between 5*5 and 9 o. The corrected 
value, c, multiplied by 0-02 gram (one ten-thousandth of the atomic weight of mercury) 
gives the quantity of that metal in the amount of solution, a, taken. C. A. M. 

The Separation of Metals of the Arsenic Group.. 0. Materne. {B^di- 

Soc. Chim. Belg,, 1905, xix., 241.)— The mixed sulphides of arsenic, antimony, and 
tin are boiled with a 2 per cent, solution of borax containing some ammonium chloride 
(amount not stated), and the liquid allowed to cool and filtered. The filtrate contains 
the arsenic, which is precipitated by means of tartaric acid. The residue of the two 
other sulphides is treated with a boiling 5 per cent, solution of sodium carbonate 
(containing some ammonium chloride), which dissolves the antimony sulphide and 
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Ir.'avcs the stannous sulphide. On treating tlie tilt rate with tartaric acid the 
antiuiony sulphide is re-precipitated, whilst tlie residue of stannous sulphide can bo 
brought into solution by means of a 10 per cent, solution of sodium hydroxide. 

C. A. M. 

Determination of Carbon in Steel by Direct Ignition with Red Lead. 
Charles Morris Johnson. {Vroc, Kmj. Nne. West. lood, xxi., o8r>.)™ 

The author has found that for molybdenum and chromium steels the ordinary potas- 
sium cupric chloride method of determining carbon gives very discordant results, as 
the carbide obtained appears to oxidi/.e rapidly if exposed to air, or, in some cases at 
least, to acid. He therefore burns such steels directly with rod lead in a .current of 
oxvgen, the resulting carbon dioxide being absorbed in barium hydrate, and the 
Ijiiiium carbonate formed filtered otl' and weighed. The barvta is contained in two 
large test-tubes, through which the carbon dioxide bulibles. ddie steel used should 
pass a liO-mesh sieve and be retained by a dO-mesh, or else it may be in tlie form of 
hue drillings. For high carbon steels, G o to 1 gram is taken ; for low carbon Btecis, 

•J or d grains may be used. The sam^ile is placed in a weighing bottle with 4 grama 
of red lead, and well mixed by shaking; the mi.xtuic is then transferred to a 
porcelain boat and covered over with asbestos, w hieh prevents creeping. Tlie highest 
heat obtainable should be used for the combuBtion. Old boats may be cleaned with 
nitric acid. A combustion by this method takes in all only seventy live minutes from 
start to reporting, and results obtained on ordinary steels check exceedingly well 
with those given by the usual method. A. 0. 0. 

Determination of Sulphur in Roasted Zinciferous Ores and Similar 
Materials. G. Lung*e and R. Stierlin. ('.hcuL., IGOG, xix,, ‘21.) — 

'flic authors show that the Watson-Lunge nictliod is not applicable to materials 
containing zinc, and recommend the follu\\ing: Ivxactly 2 grams of sodium bicar- 
bonate, the alkali content of which is accurately delenninod, is mixed in a small 
nickel crucible with 3 -200 grams of the finely powdered samjile and 2 grams of 
potassium chlorate. The crucible is covered and healed lor one hour, for the greater 
part of the time very gently, but finally to dull redness, without, however, allowing 
the mixture to fuse. The mixture is thcti extracted witii water to which 2d c.c. of 
sodium chloride solution, absolutely neutral and free from magnesium salts, have been 
added. The whole is boiled until sodium chloride; coininences to sepiirate out, when 
the insoluble residue is filtered off and washed with sodium chloride solution (to 
prevent iron oxide from passing througli the filter). The filtrate is then titrated 
with hydrochloric acid^ using methyl orange as indicator. The difference between 
the alkali value of the sodium bicarbonate taken and that found corresponds to the 
sulphur. If more than 6 per cent, of sul]jhur is })resent, only J TjG3 grams of 
substance should be taken, and 2 grams of ferric oxide added, to prevent fusion of 
the mixture. -'L 0. L. 

Titanium Chloride in Volumetric Analysis. E. Knecht and E. Hibbert. 

{Chem, Zeit. 1005, xxix., 380.)— The authors have successfully used the strong 
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reducin;^ action of titanium chloride for the volumetric analysis of other substances, 
especially coloured organic compounds which form colourless ‘‘leuco-” bodies. This 
is usually elTccted by the addition of 2 atoms of hydrogen to the molecule. The 
colouring matter acts as its own indicator in the titration, as the end of the reaction 
is marked by the solution becoming colourless. The experiments must be conducted 
in absence of air, owing to the ease with which the “ leuco-” bodies are oxidized. 
The authors also succeeded in accurately estimating inorganic substances by the 
same reagent. E. K. H. 

Analysis of Incandescence Mantles. T. B. Stillman. {Chem. Y.dt., 190<;, 
XXX., GO.)— The following scheme of procedure is given : Five mantles are burnt off, 
broken int6 small pieces, weighed, and evaporated with sulphuric acid in a platinum 
basin to dryness. This digestion is repeated four times. When cold, the mass is 
extracted with cold water, and the solution filtered, if necessary. The residue, if 
any, is fused with potassium hydrogen sulphate, diluted with water, and added to 
the main solution. Ammonium sulphide is now added in slight excess, and the 
precipitate collected on a filter and washed with water containing ammonium sul- 
phide. The filtrate contains the calcium and magnesium, which are separated in the 
usual manner, after boiling the solution to drive off hydrogen sulphide, and filtering to 
remove separated sulphur. The precipitate contains the hydroxides of cerium, 
thorium, lanthanum, zirconium, aluminium, didymium, and yttrium. It is dissolved 
in hydrochloric acid, diluted with water, boiled ; a dilute solution of sodium thio- 
sulphate is added, the whole lioiled for one hour, then allowed to stand for twelve 
hours and filtered, giving precipitate .\ ” and filtrate “ 15.” 

ricciiiitfitc contains the oxides of thorium, zirconium, and aluminium. 

These are dissolved in hydrochloric acid filtered from precipitated sulphates ; the 
latter are dried, ignited, fused with potassium hydrogen sulphate; the meE dissolved 
iu cold water, precipitated with ammonia, filtered, and the precipitate dissolved in 
hydrochloric acid and added to the main hydrochloric acid solution. The latter is 
treated with an excess of sodium thiosulphate, boiled, filtered, treated with ammonia 
in slight excess, again filtered, and washed with water. The precipitate is dissolved 
in hydrochloric acid, supersaturated with oxalic acid, boiled for five minutes, allowed 
to stand for twelve hours, and filtered. 


Precipitate. Wash 
with cold water, dry, 
ignite, and weigh as 
ThO,>. Gives no ab- 
sorption spectrum. 


ThO,. 


Filtrate. Treat with excess of sodium hydroxide, boil for 
ten minutes, filter, and wash with hot water. 


Precipitate. Dry, ignite, Filtrate. Acidify with hydro- 
and weigh as ZrO.,. Gives chloric acid, render feebly alkaline 
no absorption spectrum. with ammonia; boil, filter, wash, 
and weigh as AI.^Oj. No absorp- 
tion spectrum. 

ZrO,. AUOj. 


Filtrate “ B ” contains the oxides of cerium, yttrium, lanthanum, didymium, 
and thorium. The solution is rendered alkaline with ammonia, filtered, washed with 
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cold water, the precipitate dissolved in hydrochloric acid, and the solution treated 
with dilute sodium thiosulphate solution to precipitate any thoria present. 
precipitate obtained is dissolved in hydrochloric acid and added to the hydrochloric 
acid solution of precipitate “A.” The liltrate is i)recipitated with ammonia, tiltered, 
washed, the precipitate dissolved in sulphuric acid ; the excess of the latter is 
Ignited, and the residue dissolved in cold water. The solution is now treated with 
a saturated solution of potassium sulphate, and the precipitate collected on a lilter 
after standing for four hours, and washed with a solutiou of potassium sulphate. 


Precipitate. Dissolve in dilute hydrochloric acid, add oxalic 
acid, tUter, dry, and ignite, i^issolvo the residue in liydro- 
chloric acid, precipitate with sodium hydroxide, saturate with 
chlorine gas, filter, and wash well. 


l*recipitate. Dry, Filtrate. Acidify with hydrochloric 

ignite, and weigh acid, boil, precipitate with oxalic acid, 

as CeO.,. (lives no filter, wash, dry, and ignite. The residue 

ahsorpt'ion spec- is dissolved in nitric acid, ami divided 

trum. into two parts : 


I 'iltrate. Add a 
dilute solution of 
bodiuin hydroxide ; 
filter olT the pre- 
cipitate, wash, liry, 
ami weigh as V,, 03 . 
(lives no ahsorjj- 
tion spectrum. 


CeO,. 


Test for I)i with 
the spectroscope. A 
dark band shows 
that Di is present. 


Di,0|. 


.Vdd aiiniiouium 
acetate, then am- 
monia, and lilter. 
Treat the precipi- 
tate with solid 
iodine. 1 .athanuin 
gives a blue colour, 
but no spectrum. 

I.a.O,, 


V,0,. 


The didymium may consist of praseodymium and neodyiiduin ; the salts of tiie 
former are green and of the latter rose-red. P. S. 


The Separation of Iodine from Chlorine and Bromine by Means of 
Hydrogen Peroxide. J. Jannasch and F. Zimmermann. [iitrichte, 1900, 
xxxix., 196, 197.) — The aqueous solution of the mixed halogens (120 to 150 c.c.) is 
treated with 15 c.c. of glacial acetic acid, and d c.c. of hydrogen peroxide (-10 per 
cent.), which effects a quantitive separation of the iodine from the chlorine and 
bromine. The iodine thus liberated is distilled by means of a current of steam into 


three connected vessels containing respectively {a) 10 grams of hydrazine sulphate, 
and 10 c.c. of ammonium hydroxide in bO to 100 c.c. of water, and (5) and (c) 
O o gram of hydrazine sulphate, and 2 c.c. of ammonium hydroxide in 25 c.c. of 
water. After the whole of the iodine has passed over, the contents of the absorption 
vessels are cooled, mixed, and acidified with 30 to 40 c.c. of strong sulphuric acid, 
and the iodine determined as silver iodide. 
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The Detection and Determination of Chlorate in Sodium Nitrate. 
L. Grimbert. iJourn. Pharm. Chwi., 1906, xxiii., 98-100.) — A few c.c. of a 
solution of tlie sodium nitrate are shaken with one drop of aniline, and a little strong 
sulphuric acid then poured down the side of the tube. In the presence of a chlorate 
an intense blue /one appears at the junction of the liquids. For the deterrainatioD 
of the chlorate a given weight of the sodium nitrate is ignited with a little cane 
sugar to etl'cct reduction, the mass extracted with water, and the chloride determined 
by titration in the usual manner. In this way the author found a sample of sodium 
nitrate to contain 0 092 per cent, of sodium chlorate. Three other samples of sodium 
nitrate free from chloride also contained chlorate, but diiferent samples of potassium 
nitrate examined were found to be quite pure. C. A. M. 

Use of the Electric Furnace for Burning Magnesium Phosphate Precipi- 
tates, F. Haussding. {Chon. Zeit.. 
1906, XXX., 00, 01.) — The construction 
of the furnace is shown in the illus- 
tration. The crucible containing the 
precipitate of ammonium magnesium 
phosphate rests on a quart/ - glass 
triangle or on a piece of platinum foil 
placed on the bottom of the furnace. 
The lid of the furnace is also covered 
with platinum foil. After passing a 
current of 1‘5 amperes at a pressure 
of 220 volts through the furnace for 
twenty minutes, it is ready for use 
Only two minutes’ heating are required 
to obtain a completely white residue of 
magnesium pyrophosphate, and there 
is no danger of the high temperature 
causing loss of phosphoric acid. Tiu- 
USB of the furnace does away with the 
injurious action of ordinary gas-flames on the platinum crucibles. W. P. S. 

The Determination of Carbon Monoxide in Air. A. Levy and A. Pe'eoul. 

Coniptcs Jicndua^ 1906, cxlii., 162.) — The method is based upon the fact, recorded by 
Gautier, that carbon monoxide, even when only present in traces in air, reduce- 
iodic auhydride, and also on the colorimetric determination in a chloroform solution 
of tlie iodine thus liberated. Acetylene has a similar reducing action, but to a much 
smaller extent. Thus, air containing 4 parts per 10,000 of acetylene causes only 
a very slight reduction of the iodic anhydride, whereas with 1 part of carbon 
monoxide in 10,000 a large amount of iodine is liberated. Hence in testing ordinary 
air for carbon monoxide no special precautions are necessary, but in the case of 
.industrial gas-products any acetylene, hydrogen sulphide, etc., must be absorbed 
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bciore making a determination. The most accurate results are obtained by using 
a solution of potassium hydroxide for the absorption of the iodine. C. A. M. 

Determination of Water in Superphosphates and in Silicofluorides. 
Ludwig* Schucht. amjew, Chan., 1906, \ix,, IS;].) -To determine nioistHri\ as 

distinct from chemically combined water, in 2 grams of the sample are 

rubbed up in a glass dish with 20 c.c. of aljsolute alcohol, .\fter one hour the liquid is 
decanted through a weighed filter-paper ; tlie insoluble material is brought on to the 
liker with more alcohol, washed with ether, dried at 10° and weighed. The 
{derate is evaporated to dryness, and the residue dried at 120 {'. to constant weight. 

I he weighings must be made as quickly as possible. The dilference between the 
original 2 grams and the sum of the two residues gives tlie moisture. I’or the 
determination oijrccacul, the author recoinmemls the use of his oxalate method, 
and answers some objections which have been luouglit against it. 

To determine the free acid in commercial suu'ti- iJ (o b/, oO c.c. are weighed 
out, diluted with water to 1 litre, and 00 c.c. of lliis solution titrated hot witli 
^ sodium hydroxide, using phenolplUlialeiii as indicator. If free hydrolluoric acid is 
aUo present, the total acid is determined in this way, and tlie precipitate produced 
In- potassium chloride and ethyl alcohol by Stolba's imkhod is also weiglied. The 
precipitate may also be titrated with sodium hydroxide. 

In the analysis of commercial sodium siiico-j!it<>ritli\ nifi.shiyc is determined by 
heating 2 grams of the substance for three; hours at 100 ('. in a current of dry air 
which has to bubble through ^ sodium hydroxide after passing over the substance, any 
\olatilized acid being thus retained and allowed for. To determine Jrrr acni, d grams 
of the sample are moistened with methyl orange in a glass disli, and titrated with 
sodium hydroxide. To determine the sodium silico lhioride, d grains of tlie sample 
are dissolved in 450 c.c. of water, and the solution is titrated hot witli 1; sodium 
liydroxide, using phenolphthalein as indicator. Tlie free acid previously found must 
be deducted from the result, and tlie proportion of sample to water should always be 
that stated, otherwise errors due to hydrolysis w’ill be made. A. 0. L. 

Determination of Available Plant Food in Soil by Use of Weak Acid 
Solvents. A. D, Hall and A. Amos, [Vroc. Chem. Soc., 190(j, xxii., 1 1.) - -Itejieated 
extraction, with water charged with carbon dioxide or with a 1 per cent, solution of 
eitne acid, of soils of known history has shown that the first extraction does not 
■ ernove the whole of the soluble phosphates, the reaction being a reversible one. 
^^ith carbon dioxide and water the position of equilibrium is approximately constant 
for successive extractions, but with dilute acetic acid the amount of phosphoric acid 
'ussolved falls for the first four or five extractions, then becoming neai ly constant. 
Ao support is found for the theory that all soils establish in the soil-water a solution 
of phosphoric acid of approximately the same composition, and independent of the 
fertilizers the soil receives. W. H. S. 

Mechanical Analysis of Soils. J. A. Murray. {Chem, .Vews, 190G, vol. 93, 
n, 10.) The author has worked out the following scheme for the mechanical analysis 
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of soils : Five grams of the air-dried fine soil (passed through a 100-mesh sieve) were 
disintegrated in weak ammonia solution and allowed to stand for fifteen minutes, after 
which the water containing the finer material in suspension was poured off. Thf- 
coarser material was then introduced into a 200 c.c. Erlenmeyer flask, which was 
filled with water and attached by a rubber joint to a wide glass-tube of exactly the 
same diameter as the neck of the flask, from which the flange had previously been 
removed. The tube used was 147 cm. long and 2-3 cm. internal diameter. Water 
was next poured gently down the side of the tube so as to fill it, after which it wa^ 
closed by a cork and inverted in a large glass basin full of water. The cork was then 
immediately removed and a small weighed porcelain dish placed under the open enr] 
of the tube under the water. The particles descending the tube were collected in a 
series of fractions, the first porcelain dish being removed and another one substitutcil 
five minutes after the first particle had reached the bottom, the second dish beini; 
removed after another ten minutes, and the third after another twenty minutes (or 
else, after another twenty-five minutes, the times as given not corresponding exactlv 
with each other). Nearly the whole of the remainder of the material was deposited 
in another hour. This last fraction was returned to the beaker containing the quantity 
of fine material originally poured off, well mixed with it, and the whole then placed 
in the flask and allowed to fall through the tube as before, the same water being used 
so as to avoid loss of material. In this way three more fractions were collected, 
after one, three, and seven hours respectively. The liquid remaining in the flask and 
tube was then measured and an ali(|uot part evaporated to dryness so as to give 
a seventh and last fraction of finest material. The other fractions collected were also 
dried and weighed. The preliminary separation into finer and coarser material is 
necessary to prevent some of the fine particles being dragged down with the coarse 
material. The method enables a soil to be separated into a number of fractions con- 
taining particles of nearly uniform size ; duplicate analyses made by it are in good 
agreement with each other. A. G, L. 

A Rapid Method for the Determination of Muistupe in Fuels, especially 
Coal. £. Graefe, {Ih'aunkohle, 190G, iv., 5bl ; through Ckcm, Zell. Hep,. 1906, xxx., 
23.)— Ten grams of the coal are heated with 00 c.c. of solar oil or petroleum in 
a 75 c.c. distilling flask until 25 c.c. of oil have been distilled off, which should require 
about five minutes. The distillate is caught in a 25 c.c. measuring cylinder, the 
amount of condensed water being read off directly ; each c.c. corresponds to 
1 per cent, of moisture in the coal. The neck of the distilling flask should only reach 
a short distance above the side-tube, and a narrow condenser tube (above 5 mm. 
diameter) should be used. The method is stated to give serviceable results. 

A. G. L. 

Standardization of Chemical Disinfectants. {CJiem. Trade Joimi., 1906, 
xxxviii., 4.) — The large variety of these no\v on the market renders desirable their 
classification according to their efficiency, and since they are sold for germicidal 
purposes, any comparison should be on this basis. The need for standardization is 
emphasized by the following table, taken from the PiMc Health Engineer. 



131 


THE ANALYST. 


Ilf IM^infVriaiit r>juiv:tK-ut to 
1 * lalloii Ilf f 'ai tMthc Ai'iif. 

£ s. d. 

,s IT) {) 

0 IS A 

() f) <; 

0 1 t) 

0 M 2 

0 1 0 

2(') :> n 

!l 7 (') 

7 to 0 

0 s t 

0 1 ;> 

(•>(’> 10 1 

0 0 -I 


w. u. s. 

Determination of Turbidity of Water. J. F. Liverseege. {'fom-n. Sor. 

Chan. huLj lOOG, xxv., 40.} — Test type as used by oculists, nioiintcd on a i^oard and 
attached to a cord running on a pulley, is viewed throu;^li a 2 foot tnho, tilUul with 
the water under examination, and placed with its end aliout 0 incluis from the typo, 
which is raised or lowered till a set is found that can he easily read. The turbidity 
tlgure is obtained by subtracting 2-d feet from the normal range in feet for tlio 
particular type, and is recorded as “turbidity expressed in feet of <listanco re<juired 
to read standard type.” If a water is so turbid that li feet oi it obscures the type 
entirely, a 1-foot tube may be used, still reading at ll'd feet from tlie type, but tlio 
results cannot be calculated from one tube to the other. W. II. S. 
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Filtration of Finely Divided Precipitates. C. S. Palmer. (Chan. Zdi, 
7uyi., 190o, xxix., 342.) — The author proposes to add 1 or 2 drops of alhumcn to the 
liquid to be filtered, and, after stirring, to quickly raise to boiling. The coagulated 
albumen enables the precipitate to be easily filtered, washed, and burnt. The trace 
of ash from the albumen is quite negligible. 1'^- h- ^1- 


APPARATUS. 

A Form of Burette for avoiding Errors in Titration at the Boiling- 
point. H. Gdckel. {Chan. ZeiL, 190b, xxix., 1208.) A modification of Koninck’s 
burette, in which the exit-tube comes out at right angles to the main tube. In the 
present t)q)e the side tube is not horizontal, but curves up somewhat and then down 
again. This avoids the necessity of placing the burette at a high level. The burette 
can be obtained from Dr. H. Gdckel, Berlin, V7. E. K. IL 



1*^2 the analyst. 

Heating* under Reduced Pressure by the Aid of an Electric Oven. 
E. Haagn. {Chem. lOOo, xxix., 1209.)— The accompanying figure shows a 
very useful form of electric oven, furnished with an arrangement for giving a partial 

vacuum. The bottom portion of the appa- 
ratus is made with a double wall, betweeii 
which water circulates, being admitted bv 
the aperture B, and running off by aperture 
A. In consequence of this cooling, the top 
can be safely provided with a rubber fittinj,^ 
which insures an air tight joint. The oven is 
exhausted by means of the tube C, connected 
to a water-pump. 

The oven itself is a modification of that 
designed by W. C. Ilerams, of Hanover, but. 
in contrast to the earlier models, the heating 
resistance is within the mass of the oven 
body. This gives greater heat economy in 
working, and causes the highest temperature 
to be mor(^ quickly attained. A temperature 
of 1100^ C. can ho obtained, and this is reached in about twenty to twenty-five 
minutes. About \ kilowatt is used. 

For ordinary purposes a good water-pump gives a sufficiently reduced pressure; 
but, of course, any desired reduction can be obtained by the ordinary means. The 
advantages of heating in a partial vacuum are often very great. Thus marble, which 
requires a good half-hour in a gas furnace for complete conversion to lime, is, in the 
present apparatus, completely converted in three minutes after the full temperature 
is attained. By first exhausting and then admitting any gas, it is easy to use this 
apparatus for heating substances in an atmosphere of any desired gas. 

The advantages of electric heating arc also obtained by this oven. The influence 
of gas flames on platinum crucibles is especially bad, and the avoidance of this evil 
is almost a sufficient recommendation. E. K. H. 

An Improved Pattern of Gooch Crucible. H. Vollers. {Chem. Zeit,, 1903, 

xxix., 108S.) — The principle of this form of crucible is clearly 
indicated in the accompanying figure. In place of the usual 
perforated bottom, there is a raised cylinder with the holes 
passing through the wall, the direction of the holes being 
parallel to the bottom. 

By this device the author claims to have removed the defect 
shown by an ordinary Gooch crucible, that the pores get blocked 
up by the asbestos ; the asbestos can be pressed down very 
firmly, and, if the filtration is then too slow, some of the 
holes, usually only a few, can be cleared by means of a bent 
needle. 

The crucible is supplied by the firm of C. Gerhardt, Bonn a. Rh. E. K. H. 
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A Constant Temperature Bath for Low Temperatures. A. Given. 

-Iw.or. Chem. Soc., 190o, xKvii., 1019.)— The bath sliown iu 1 was 

designed originally to keep pyk- 
nometers at a eon slant tempera- 
ture of lO'l)'^ C. : but it has since 
been found to work well at other 
moderately low temperatures, in 
principle it consists essentially of 
a bath of distilled water, in which 
the greater part of the pykiiomoter 
is immersed, and which is cooled 
by an ire-box, and heated by a 
Ihinsen burner (not shown) lltted 
with a gas- regulator. The bath 
itself is double-walled, tliu space 
between the outer galvanized iron 
wall and the inner copper wall 
being packed with asbestos. The 
ice-box / is of cop])er, and lltted 
with a wooden cover. It is raised 
11 inches above the bath, so as to 

I'lC. 1. 

leave space for an overflow-pipe, and it extends to within 
1.1 inches from the bottom of the bath. A gentle current of 
air is introduced close to the bottom of the ice box, and 
senses to stir the water in the outer bath. The pyknoineters 
stand on the perforated shelf supported on hangers, 
which also carry the narrow shelf S for the thermometer 
and gas - regulator. This last is shown iu Fig. '2, and 
consists of a large bulb, A, C) inches long and 1 inch in 
diameter, filled with methyl alcohol (toluol might be even 
better). 3/ represents the mercury seal, J!, being a rod of 
glass to strengthen the apparatus. The gas enters at I 
and leaves at 0 ; at P there is a hole for the pilot- dame 
supply. 

In using the bath, the pyknoineters are first of all 
cooled to about 14® C., and then only placed in the bath, 
iu which they may remain for any reasonable time. .V 
bath, 18 inches square and 12 inches deep, consumes about 
oO pounds of ice in seven hours in the hottest weather, but 
less than 1 pound of ice in it will keep the temperature of 
the bath constant. 




A. G. L. 
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A Modification of Gintl’s Pyknometer. M. Raukusin, {Ckem. ZciL, louo. 
xxix., 1087.]— The author brings forward a modified form of apparatus, the design 
of which is seen in the accompanying figure. 

The sample of fat is contained in the cylinder a, which in this form is open a: 

both ends. The lower end of this pyknometer tube is ground 
^ to fit the glass cap A:, which is ground on the inside, and thus 
^ tight joint closes the tube. On the upper edge of tbt 
pyknometer tube a glass cover, h, is laid, which closes the tub* 
tightly through receiving the wall of the tube in a amal! 
annular canal. 

The apparatus is used as follows : The three portions of 
the instrument are carefully cleaned and dried. The tube 
a is then placed in the cap k, and filled with the melted fat. 
The cover h is then laid on the tube, so that the wall of the 
tube fits exactly with the canal in the cover. The whole 
instrument is then placed in a metal clamp, shown in the 
figure, and the excess of fat removed by pressure from the screw/, and the instru- 
ment then washed with petroleum ether and cleaned with chamois leather. 

The fat can be removed from the cylinder by a glass rod, the last traces being 


got rid of with ether, etc. 


ri. K. H. 


A New Crucible Triangle. A, Kette. {Chem. ZclL, 
TJ05, xxix., The author points out the failings of the 

ordinary pipeclay triangle and the platinum triangle. In 
particular all forms suffer from the defect that the flame is 
broken on the bottom of the crucible, and its further heat- 
ing power is thus lost. To remedy this defect, the author 
brings forward the arrangement shown in the figure. 

The crucible rests on the angles of the three prisms, and 
the llaine touches only fire-resisting material. The ring 
surrounding these pieces can be tightened and loosened by 
means of the small screw, and the opening thus altered to 
lit various-sized crucibles. Finally, the effective heating of 
any given flame is much increased, as very little of its power 
is lost. 

The author states that a platinum crucible can be easily 
and quickly raised to a temperature of 1300° G. . This 
apparatus can be obtained from the firm of Bender and 
Hobein, Munich. E. K. H. 
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A New Vacuum Filter for Laboratory and Domestic Use and a wholly 
Novel Method of Cleaning the Filtering Material, {Zc'us, ivujcu', Ckcm., IDOG, 

xix., \K ).) — 111 tlie vacuiuii lilter descrilK'd 
the hlterin^ material maybe easily cleaned 
by evacuating the upper part of the ap 
paratus by means of the pump p, as 
sbo^vii in Fig. 1, air being sucked in 
through the opening F below the til ter. 
As soon as tlie lilter is thoroughly clean, 
the iiijuid in A will hecoine filled with 
small air - bubbles. The air admitted 
through F may be previously sterilized 
in any convenient way. Fig. 2 shows the 
normal way of working the apparatus as a filter. It may be obtained of the following 
firms: Warmbriinn, Quilitz and Co., Berlin, N.W., IlaidesLrassc 55 to 57 ; Albert 
l^ettlofT, Berlin, N.W., Luisenstrasse 59 ; Franz HugershotT, Leipzig, 

A. G. L. 



Fio. 1 . biu. 2. 


Apparatus for Continuous Extraction of Liquids 
with Ether, Benzene, or other Solvent. R. S. Bow- 
man. (iVo6. Chem. Soc.^ 1900, xxii., 24.) — The apparatus 
described obviated the use of numerous corks aud rubber 
joints, and may he easily constructed in the laboratory. 

The flask A, which may frequently be replaced by a 
wide test-tube, is filled almost to the neck with the liquid to 
be extracted, one-eighth to one-fifth of this volume of solvent 
buing placed in the flask B, which is suitably heated. The 
vapour passes up the tube C, is condensed, and falling back, 
collects iu the inner tube D, forming a column of liquid 
w hich in time becomes long enough to force its way through 
the liquid in A, and small drops of solvent, ascending in A, 
collect on the surface of the liquid, and finally overflow’ing 
at F, return to the flask B. On completion of the extrac- 
tion, the solvent is run off from the neck of the flask by 
opening the stop-cock E. 



W. H. S. 


B 
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Apparatus for Removing- Gases from Aerated Liquids 
before Determining the Specific Gravity of the Latter. 
K. Ulrich. {Chem, Zeit., 1906, xxx., 90.)— The liquid is fille.] 
into the cylinder A and drawn into the bulb B by attaching the 
pipe L to an air-pump, the taps C and D being turned to give (lie 
necessary connections. The tap C is then closed, and the action 
of the pump allowed to proceed until the gases have been coit; 
pletely removed from the liquid in B. Air is now admitted I • 
turning the tap D, and the liquid allowed to How back agaiii 
through the tap C into the cylinder A, where its specific gravitv 
is taken by means of a hydrometer. The short tube below tk 
tap C serves for emptying the apparatus. 

W. P. S. 


Note on a Combined Wash -Bottle and Pipette. 
J. W. Hogarth. {Clu'jtL Newa, 1906, vol. 93, p. 71.) — By 
inserting the apparatus shown in an ordinary wash - bottle 
flask, a measured volume of solution may be delivered from 
the jet of the wash-bottle. The measuring vessel a, which is 
fitted with a jet and the mouth-piece /, is filled by raising 
the rod c?, which closes the lower orifice, d' , of a, and by 
blowing into the wash-bottle flask through the rubber-tube h. 
As soon as a is filled to the desired extent, the rod d is 
released, when the rubber-tube c, which connects d and the 
short piece of glass-tubing in the stopper through which it 
passes, forces the rod back into position, so as to close the 
lower opening of a. The vessel a is capable of holding lo c.c., 
and of delivering any less quantity with an error of only 1 c.c. 

A. G. L. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

Tui: monthly nier-ting of the Society was held on Wediusdav .'venin.. May •> i„ 
the Chenucal Society’s Rooms, Burlington House. The I’lesi.ient, Mr."]', ,1. Bevan 
occupied the chair. 

The minutes of the previous meeting were re:ul and (mnlirrned. 

Certilicates of proposal for election to inenibersliip in favour of Mes.srs 
II. (,. Harrison, E. Milier. and E. W. Tassinore, i'h.D., were read for' the 

second time; and certilicates in favour of Messrs. William Dickson, liranksoine, 
Bridge of Weir, N.I.S., analytical chemist, and (lordoii Wie.khiun Moiiier- Williams’ 
iOxon), Ph.D. (Freiburg), The Lammas. Esliei, Surrey, analytical chemist,’ 
were read for the first time. 

Messrs. F. W. M. l^oss and F. J], Thompson wort* oleote(i inomhers of the Soeiety 
The Pkfsident announced thfit the Anniversary Dinner of the Society would 
take place at the Trocadero liestaurant on Wednesday, Jinn; I;l, and th:i(,'for the 
convenience of country members, the monthly meeting would be held on 
following evening -namely, Thursday, .June I 1. 

The following papers were read: ‘-The Estimatiun of Fat in Hoinugerii/.ed 
Milk.” by JI. Droop Richmond; ‘-Milk .Vnalysis." by 11 Droop Richmond and 
L, II, Miller ; “ \ote on the Composition of Saffron,” by .Mbeit E, I’arkcs; “On 
the Polenske lllethod ior the Detection of Cocoanut Oil in Buttei,” by S. iiidcal 
D.Sc,, and H. G. Harrison. M..\, ; and “ On the Presence and Detection of Cyanogen’ 
m Java and cither Beans,” by R. R. Tatlock and R, T, Thomson. 


the 


^ ^ ^ ^ ^ 

THE DETECTION OF COCOANUT OIL IN BUTTER. 

By Ahthlk W. Tuoin: 

[Head at the Mcctiiaj, March 7, IhOG.j 

The addition of cocoanut stearin tc butter has been an increasing practice since 
au odourless neutral fat was put on the market aljout I'rorn this date the 

number of samples examined showing an excessive amount of insoluble volatile fatty 
acids has gradually increased. 

I have felt the need of a method of estimation of the insoluble acids which 
would be supplementary to the Keichert-WoIIny determination, and I venture to 
think that a description of the method 1 have found to work satisfactorily in a 
commercial laboratory may be of interest. 

The methods of Polenske (.\N,\nvsT, 1904, p. lOl; and of Muntz and Coudon 
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(Analyst, 1005, p. 155) involve the use of special distillation apparatus, and havt 
not the advantage of the method I have practised. I determine the Reichert-Wollnv 
figure, and then proceed to an approximate estimation of the insoluble volatile acids 
if the indications are suspicious. 

T proceed as in the lleichert-Wollny test, but prefer heating the flask over a 
sand-bath instead of a naked Hame. I distil ofl' 110 c.c., and place the receiver in 
cold water for a short time. If there is any considerable quantity of cocoanut oil in 
the sample, oily drops will appear on the top of the distillate. I filter and titrate in 
the usual way, add 110 c.c. water to the flask, and distil off another 110 c.c. as before. 
1 cool the second distillate, pour it over the same filter, and titrate the second 
filtrate ; wash the apparatus with 50 c.c. alcohol and pour this over the filter, then 
wash the filter with another 50 c.c. of alcohol (90 per cent,), slightly warmed so as 
to hasten solution of the insoluble volatile acids ; finally titrate tlie alcoholic solution 
with caustic soda and phenolphthalein. 

The accompanying table of English butters blended by myself with cocoanu: 
oil in varying proportions shows the result of my experiments. I also add the resuh 
of experiments with various foreign butters of undoubted purity and known origin. 


It will be seen that the number of c.c. NaOII for pure 

butter was in no cas< 

higher than 8'4, whereas cocoanut oil requires 34 c. 

c. 






Xo. ol'c-.e. ! 

X’o. Ol’e.r. 








\\ ollliy : 1 

‘gistered Ly 

registered ! v 



Figure, i 
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Alcolinlic 




Filtrate. 

.SolutioiK 

Butter fat 



31 

7-G 

Cocoanut oil ... 


&0 ! 

40 

34*0 

Mixtures : 





90 per cent, butter fat, 10 per cent, cocoanut oil 

'27T 

3-7 

10-2 

80 „ 

20 „ 

24-6 ^ 

4-0 i 

15 ’5 

70 ,. 

30 „ 

23-4 

4'0 

18*1 

60 ,, 

40 „ 

21'5 

3-9 , 

201 

50 „ 

50 ,, ,, 

19'4 ^ 

4-2 ‘ 

21‘8 

40 „ 

00 „ 

17() : 

4-4 ! 

24*4 

30 „ 

70 „ 

15'1 

4-2 

26-0 

20 „ 

80 „ 

13-3 

4-4 

27'1 

10 „ 

90 „ 

.10() 

44 

29-1 

Margarine 


2-9 

1-2 

7*5 

Italian butter 


320 

3*2 

S-1 



: ( 31T 

3*6 

7 '4 

French butter... 


) 32'0 

4-6 ! 

6-5 

Australian butter 


32'3 

4-0 1 

7-2 

New Zealand butter .. 


34-1 

3-0 ! 

6-6 

Argentine butter 


31-0 

3-1 

6-2 

Irish butter 


27'8 

2-9 ^ 

5'2 

Danish butter 


33-4 1 

3-7 

7-1 

U.S.A. butter 


29-0 

3'1 

8-4 

Russian butter 


2r)'l 

3-0 

7-3 
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Disl rssiON*. 

The pKKSiDENT (Mr. Bevan) said that ho. had had a sainple whii h showed a 
!eichert-\Vollny ligure of 31 and a figure of something over 3 for tlie insoluble 
olatile acids, but in which the globules were perfectly oily at Ul”' and he had 
elt quite satisfied at the time that there was some cocoanut oil presmit, though the 
{eiehert-WoIlny figure of 31 did not leave room for mucin Mr. Ilehnor, liowever, 
lad since told him of a case in which a sample giving exactly similar results was 
H'oved beyond doubt to be genuine butter, so that tlm oiliuess of the insoluble 
'olatile acids at 10^ C. seemed, after all, to mean nothing. To liis mind the most 
promising test seemed to be the amount of soda absorbctl by a certain proportion 
)f the insoluble non-volatile acids. in the case of eocoanut oil the insoluble 
ion- volatile acids from 1 gramme required -I’T c.c. of norjnal soda solution, whereas 
n the case of genuine butter the figure varied from 3'S to 3 sd c.c. 

Mr. Bodmkji said that he had met with a case in which the insoluble volatile 
leids, which had a titration value of about 31 cec. of decinorinal soda solution, 
■emained quite fluid even at Kf C. Tlie Iteichert-Wollny figure, however, was 30“3, 
vhich seemed to leave no room for auy cocoanut oil. lie had been trying to iuak(3 
he process of Knud densen and Ivirschner, published recently in the An'.yuvst 
XXX. [1905], 205, 39C) applicable to butter ; but, although it worke<l very well with 
nargarine, where the quantity of cocoanut oil was relatively large and the Keicliort- 
^Vollny figure low, in butter the smallness of the quantity of cocoanut oil present 
ind the variations in the Keichert-Wollny figure for genuine butler llirew out tiie 
ormula altogether. 

Dr. Dykk said that the silver test mentioned by Mr. Bodmer had been tried 
n his laboratory for some time, and at first seemed likely to be useful ; but on 
mrthcr experience it was found to break down. Some sau’ples of butter believed 
10 be pure gave quite distinct precipitates with silver nitrate. 

Mr. F, J. Llovij said he had found that in the spring pure butter fat sometimes 
contained relatively large quantities of liijuid fats which were not present at other 
times of the year. In the case of one farm some years ago, with wliicli he had to do, 
the fat was of so liquid a nature that when the milk was made into cheese the fat 
was actually squeezed out, and could not he retaiued by the curd. 

Dr. Kide.^l said that he had made comparisons of the butter from dilTerent 
English counties, and had found considerable variation according to season and 
feeding. In some cases the figure for the insoluble volatile acids was more tlian G per 
cent, of the Keichert-Wollny figure, but as a rule ihiglish butters have a smaller 
ratio than found on the Continent by Polenske. 


^ ^ ^ ^ ^ 
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THE COMPOSITION OF MILK. 

Bv H. Drooi* Richmond, F.l.C. 

[Read at the Meetimjy March 7, 1906.) 

Arcruiic Coviiwsilioiir diiritaj 190o. — Of the 30, Sol aainples analysed in the Aylesbury 
Dairy Company’s laboratory during 1905, 31,120 samples consisted of milk. The 
avei age composition of 11,B28 samples of milk received from the farms is given in the 
table below^ : 


Avekagf: CoMi'osTTroN of ^Iilk during 1905. 


I'.'Ur.. 



Milk. 



KV K\IN<i 

Mii.k. 



A\ ti: 

V«.K. 


Mmitli. 


Tutil 

Fat. 

Soli.K. 

'■'B 

Tnlal 

Fat. 

Snliils- 

aiit- 

V > 

Total 

tat. 

Soiil- 

AC 

.Sulirl.j. 


Fat. 


Sulid.s. 


Fat, 


8oliiis. 


Ir.. 

.Iiinuary 

1 

12-72 

J-01 

&-08 

l-032r. 

Ki-OO 

-U02 

0-07 

1 0327 

12-00 

3 -.8:1 

0*07 

Uottruary 

1 

L-2t33 

j-.aO 

0-07 

1 -0:124 

uuoo 

,3 96 

0 04 

1-0:127 

12-81 

3 76 


Miiidli 

1 -o.'rir 

l-2-,':3 

i-jo 

O-03 

1 -0321 

1-2 '.so 

3 00 

8-09 

1 -0326 

12-71 

3-70 

if(i; 

Anril 

1 -o-r2(j 

1*2-11 

;-i3 

8'O.s 

1 -032:3 

12-7-2 

3-7:1 

•*-^■07 

103-2:. 

i-2-:.7 

3’.'.0 




1 •o;v2U 

l-2-:-i3 

u;3i 

0-02 

1 -0:3-24 

12-7<i 

3-77 

8 ‘00 

1 -0:126 

1*2-5:. 

3-54 

O-a; 

.Ituiu ... 

1 •o;V27 

1*2*22 ^ 


8'O.a 

^ 1 -0:3-22 

12-02 

3- 70 

8 -9*2 

1 -(j:12 4 

12-42 

3-40 

l A. 

<iuly 

1-0321 

12-20 

5-n 

8-^.'i 

1 -0310 

1 2 -fi-i 

:3-76 

8-76 

1-0:11-1 

12 41 

3-60 

8-': 

August 

1-031S 

12-30 

3 -.'ll 

8-70 

ro:ji-i 

12-60 

;U03 

8-76 

1-0316 

12-50 

3-72 

8-7- 


1 -m'Z'A 

12-:.:. 

3 -03 

^ ’02 

l-0:31i< 

12-02 

1'02 

S 00 

1 -0320 

12-74 

S3 

>'9- 

Ootolier 

1*0327 

12-72 

j-08 

0-01 

1-03-23 

13-01 

4-01 

0-00 

l*032r. 

12-86 

3-84 

0-1 •: 

Xovt'iiilu'r 

1 

1-2-80 

3-8;j 

0-in; 

1 -0:3-22 

13-16 

4-1:. 

0-01 

1 -032 4 

1 : 531 ;; 

3-00 

O-o; 

Dca-iulici 

1 - 0 : 3 - 2 :. 

1-2 '72 

J-73 

s -00 

1 -03-23 

12 06 

:3-07 

8-00 

1 -0:52 1 

12-.SI 

:i-85 

8-.'. 

A veragf 

i-o:;- 2 :. 

l-2-r>:i 

3 -51 

s -00 

1 03-21 

12-86 

:3-01 

N'O.'. 

1-U323 

12-70 

3-73 

S':‘7 


The mean composition is practically the same as that found in 1904, the average: 
percentage of fat differing only by O'Ol per cent. As usual, May and June are tlu- 
lowest months for fat, and the winter months are the highest, while the usual drop 
in solidsmotdat was found in July and August. The difference between morning and 
evening milk, 0'37 per cent., agrees with that previously found. 

Ihman Milk . — A sample of human milk was examined ; the composition was 


Total solids 

... 13*97 per cent. 

Fat 

5-61 

Sugar 

... 6 98 

Proteids 

... 1-12V 

Ash 

... 018 

Solids-not-fat 

... 8*30 

Zeiss refractoiuefcer figure of the fat, at 35° 0. 

, 51-3°. 


The fat globules were extremely large, ranging from 0 035 mm. in diameter to 
0-002 mm,, and the cream rose very rapidly. 

Ass’s Milk.—k sample of ass’s milk was analysed by Mr. J. A. Goodson. b 
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wa5 sour when received, but had not curdled, and was still in a state which allowed 
the malysis to be performed. His figures were : 


Specific gravity 

1 IKU’ni 

Total solids 

lli'tlT pe 

Fat 

1 lo 

Sugar 

.VtF) 

Proteids 

iHh) 

Ash 

O'.vi 

Solids-not-fat 

S-S'J 

Acidity as lactic acid . . 

(i-hi 


This milk is slightly above the average io fat, pioieids, and ash. 

J<hiltcyatcd Ci'cauL — .\mong the newer forms of adulteration of ereain, the 
mixing of foreign fat and of condensed milk may be menlioned. 

A sample of the former kind of cream contained : 


Total solids 

ciVTh per cent. 

Fat 



Sugar 


Proteids 

'2Ai\ 

Ash ... 

0-Os 

Solids-not-fat 

»;go 

The fat yielded the following figures 


Keichert-Wollny figure 

‘J 1 'd and J 1 c. c. 

Potash absorption 

‘JPG: 5 per cent. 

A cream adulterated with condensed 

milk had the following composition : 

Total solids 

IS'dl per cent. 

Fat 

AS-Jd 

Ash 

0-7G 

Solids-not-fat 

KPji; 

A rccofthi-inirodnccd AdnltcrdiU fur 

liiUicr. -Putter is now adulterated with 

c.asein. A sample of the preparation used was examined. This sample was not 

fxactly in the form in which it is added 

to butter, as tlie (-xact quantity of sodium 

carbonate necessary fo>’ neutralization and a consideraVde amount of salt arej added 

before it is worked in. The composition 

was : 

Water .. 

. (id- 17 per cent. 

Fat 

G'OH ,, 

Sugar 

Soluble proteids 

Ash of soluble portion 

J-Jl 

... OGG 
.. (hdd 

Ash of insoluble portion 

0G7 

Casein (by difference) 

... Gd'dO ,, 

From the large amount of chlorides present, this appears to be a badly-washed 


casein which has been precipitated by hydrochloric acid fr separated milk. 

To see the change of composition of butter, 5 per c< . of this was worked into 
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some butter. The salt, which was added to the genuine butter, was omitted in the 
portion to which the casein was added. The composition of the two samples was : 


Water 
I'at . 
Curd .. 
Casein 
Salt .. 


Genuine lJutter. 

13-51 
... 83'02 

... 0-96 

... 0-23 

... 1-Cl 


Butter plus Casein. 
lb02 
82-OB 
1-90 
1-08 
None 


The casein w-as determined by extracting the “curd” with dilute ammonia, 
filtering, and precipitating with dilute acetic acid. I have found the average amount 
of casein in genuine butters (uuwashed) to be 0*38 per cent., and not to exceed 
0*50 per cent. 

A Nm VreHercaiivc . — A sample of preservative which came into my hands 
proved to be acid potassium fluoride (KHF.,); it is in the form of semi-transparent 
flat crystals, very little hygroscopic, and very soluble in water. I found ; 


Potassium ... 49*7 per cent, calculated 50T per cent. 

Acidity as IIF ... 21-9 ,, ,, 25*5 

Loss on ignition 25*45 ,, ,, 25 5 ,, 


DiscussrON. 

The pKEsinBNT (Mr. Bevan) said that he was afraid that the adulteration of 
butter with casein was only too common. He had lately met with several samples 
containing 4 to 5 per cent, of curd, always accompanied by a large proportion of 
water. Milk-sugar also was generally present, pointing to the addition of condensed 
milk, 

Mr. Blount said that he should be interested to hear whether the use of 
potassium hydrogen fluoride was at all common, because some fifteen years ago 
when fluorides were suggested as a preservative for fish, he had himself for the 
purpose of experiment taken a small quantity of sodium fluoride, and had in conse- 
quence suffered from acute indigestion. 

Mr. Kichmond said that he did not know that potassium hydrogen fluoride was 
much used. It came into his hands in rather a roundabout way from the United 
States. It was said to be perfectly harmless and to preserve all kinds of food, and 
was put on the market under the name of “ acid potassium oxalate !” 

Mr. L. Mvddelton Nash asked in what way the extra casein \vas worked into 
the butter ; whether it was churned in in a freshly precipitated condition, or was first 
dissolved in a trace of alkali. He had lately received a formula from America, one 
of the constituents of which was “ potassium oxalate.” He had been at a loss to 
understand the reason for including such an ingredient, but ^Ir. Kichmond’s state- 
ment that potassium fluoride was sold as such somewhat enlightened him. 

Mr. A. E. Pakkes said that in 622 samples of milk which he had examined 
during the past year under the Sale of Food and Drugs Acts, the average proportion 
of fat was 3*52 per cent., even including 21 per cent, that were adulterated, showing 
how low the standard for fat adopted by the Board of Agriculture is. 
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Mr. F. J. Lloyd thought that erroneous ideas were likely to be, derived from the 
averages of such very large numbers of samples as wore dealt with in this paper. In 
his experience the milk produced during Juno had ne\ er been so poor in fat as it was 
in 1905. At the Bath and West of Lngland Society’s Show in particular a much 
larger percentage of the cows than usual were dis4ualilied for the milking trials 
because their milk was below the required standard of d per ctmt. W ith regard to 
cream, he had been informed privately that a large (juantity containing foreign fat 
was now being put on the market, lie had recently found huorides in both butter 
and cream. 

Mr. J. 1'. Li VERSE EG K said that he had lately met with cream containing starch. 
It was not very easy to estimate tin* proportion. He liad found the simplest way to 
be to determine the total solid-^, fat, inilk'sugar, ash, and nitrogen, ami to taki^ the 
.starch by difference. The average percentage of fat in the samples of milk bought 
under the Act in Birmingham in l!K)b was dgi. liv should like to ask Mr. Ki.-hmond 
iiow far the cows represented by his figures were stripped : and he should also bo 
interested to hear Mr. Liclimond's opinion us to the I'tfect of different modes of 
feeding on the quality of the milk. 

Dr. VOELCKEII said tliat it was certainly the case tliat i)OLhat the Uatli and West 
of England and at the Koyal .Vgrieultural Society’s Shows in tlnuM* was a larger 
number than usual of morning milk samples showing low results ; but he was far from 
thinking that such samples were really to he taken as fair guides. Considering all 
the circumstances attending the exhibition of animals away from their own homes, 
and amid the disturbing surroundings of agricultural slmws, it was only a \ cry well- 
trained animal that would be likely to give good results. Indce.d, he w'ould go so far 
IS to say that what show animals were required to do was sonuffliing abnormal - 
namely, to produce a larger quantity of milk than they would produce under normal 
conditions, the prizes, rightly or wrongly, being gem.n'ally given for tin; largest 
quantity of milk, provided that it reached a certain standard of quality. He tlmuglit 
that conclusions drawn from the results of such show yard tests had little bearing on 
the quality of the average milk supplied by the farming industry of this country to 
the public. 

Mr. M. Wyntek Blvth thought that Mr. Richmond’s figures could not bo 
considered to represent quite normal milk, because the farms were specially selected, 
and the farmers, knowing that the milk would be anal} scmI, would take care to keep 
up to a certain standard. At Brighton samples of milk were regularly taken at 
railway-stations as they came diri^ct from the farmers, and last year the proportion 
of these falling below the standard had been greater than ever before. That might 
be attributed either to a bad year, or to efforts on the part of the farmers to “ break 
down " the milk to the standard of ff O per cent., as laid down by the Sale of Milk 
Regulations. He thought that the Regulations had had a bad rather tiian a good 
effect, and he considered that it would be better to have a fixed standard, and to allow 
no excuse whatever for departing from it. Mr. Richmond’s figures seemed to support 
that view, for although in his (the speaker’s) opinion they could not be regarded as 
normal for the whole country, they showed what could be done on a well- managed 
farm. 
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>[r. Richmond said that the casein was precipitated from skim milk with acid 
and pressed fairly dry ; sulUcient sodium carbonate was added to neutralize the acid 
exactly, and the casein was then worked into the butter. There were, practically 
speaking, no samples low in solids-not-fat, and it was only in ^^ay and June that an; 
extonsis c numbers of samples low in fat were observed. There also were a few sample? 
low in fat in April and July, but in the other months of the year they were rare. 1: 
was only the morning milk which need be considered, as even in May and June the fa; 
in the evening milk hardly ever fell below 3 0 per cent. The table below gives the 
percentage of samples of mornijuj milk falling below 3-0 per cent, of fat during Mav 
and June for each year since 1000 : 


Moievixo Milk only. 


y\>nth. 

F;it 

ht a'l). 

l-aL 

•J-.S bt -2 ft. 

2‘7 to 2'''. 

I'.it 
bt-low 2 

May, 1900 

... 40 

0-9 

0-4 

— 

June, 1900 

... 3-0 

2-0 

0‘4 

0-2 

May, 1901 

.,. 4-0 

2’0 

1-G 

0-4 

June, 1901 

... 2-0 

1-4 

— 

0-4 

May, 1902 

2 ‘2 

2-0 

Os 


June, 1002 

. , 4-7 

1-5 

O’i 


May, 1903 

.. 2-0 

0-9 

— 

— 

June, 1903 

. 1*7 

0-6 

O'S 

— 

May, 1904 

... 2-7 

1-8 

0-9 

0-5 

June, 1!)04 

... 3-G 

3-2 

O'S 

0*2 

May, 1905 

... G-O 

2-0 

0-G 

0>2 

Juno, 1905 

... 3-1 

2 0 

0-2 



His experience was that, practically speaking, 1905 was no worse a year for milk tlia:. 
any other of the last live years. A little variation occurred from year to year, some 
times ill the one direction, sometimes in the other; but although the milk of 190’ 
was a little less rich than that of 1903, which was one of the best years, it was 
better than that of 1900, and about equal to that of the other years. He did 
not know of any very good method for the estimation of starch in cream. Probably 
that adopted by Mr. Liverscege would give fairly good approximate results. Ht 
thought that in most cases the cows would be thoroughly stripped, because the 
milk had to be supplied to a certain standard. He was afraid that the shortness o: 
the time remaining would not allow of his going into the question of the effect oi 
feeding. He thought the figures he had given were fairly representative of normal 
milk, although the farms were to some extent selected, because the selection had iiv 
reference to the composition of the milk, but to the water-supply and sanitation, and 
in his experience the farmers did not take any special steps to obtain milk of mort 
than average quality because they knew that the milk was regularly analysed, as 
each farmer believed that his milk was richer than anyone else’s. 

Dr. ScHiDROwiTZ suggested that the starch might be estimated simply by 
extracting the cream with water, taking out the fat with ether, treating the residue 
with a solution of malt extract after gelatinizing, filtering off, and determining the 
optical rotation and copper-reducing power. 
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THE DETERMINATION OF HIGHER ALCOHOLS IN SPIRITS.— IL 

PHILIP SCHIDEOWITZ, Pn.D„ and P UK1>i:rI( K KAYi:, A.H.CSr. 

In our tirst p^per on this subject (Analvst. June, lUiVO ^ve the tletails of our 
re\ision experiments on the Pecknitinn process, uui] :ilgo some fe\v facts concerning 
the Allen-Marquardt process. In the present coininunication we wish to record a 
series of experiments on the Allen-Marquardt process and on the colorimetric (sul- 
phuric acid) method. 

B. The Allen-Marquardt Process. 

The puriheation of materials and the apparatus employed were described in our 
previous paper, and need not, therefore, he referred to a^^ain here. 

The first series of figures (Table J.) relates to the oxidation of amylic alcohol 
dissolved in carbon-tetrachloride with chromic acid mixture- that is to say, the 
-uantities of the higher alcohol stated to be present were added directly to the 
carbon-tetrachioride, and were not obtained by extruction from a dilute alcoholic 
solution of brine. The object was to ascertain the belia\iourof amylic alcoliol as 
such in varying proportions and conditions of the process of oxidation. 


TAJiLK I. 

Oridtdion of Amiflic Alojh>( in Carhon-tetraciihuKli: Svlnlivu. 

iCiirbon-tctrachloride 100 c.c. ; oxidation mixture, o grams bichrom.ite of potasli, 
00 c.c. H .O, I d c.c. strong 1 r ,S(|,. ) 



Wf-ighL nl 

Wcigllt ni 



7 : 

Aiuyli ■ AIcoIh) 

1 Atiiyli'- Ali'ohol 


Ilf 



Lund 

f>;iili (II Ldss, 

Osiihitu 



qjnuiis;. 


; I 

1 

0*0900 

0-09d2 

- 3-8 

8 

1 

0-1000 

0-0912 

- 5-8 

<S 

d 

O-IOGO 

0'09S2 

- 6-0 

S 

I 

o*ii7y 

0-iU07 

- 14-d 

8 

d 

0-1040 

0-1610 

- 1-8 

S 

0 

0-1740 

0-1760 

e 1-1 

8 

7 

0-1770 

0-1810 

+ 2-0 

8 


0'1S74 

0-1582 i 

- 15-5 

8 

0 

0-2307 

0-2112 

- 15-0 

8 

10 

0-3324 

0*2877 

-131 

8 

11 

0-1864 

0-1703 

- 8-0 

10 

12 

0-1970 

0-2020 

+ 7-0 

10 

13 

0-4140 

0-3302 

- 18*7 

8 

U 

l-d33S 

1*1325 

2G*1 

8 


le-iti;irkv. 


Donlile (juantity of oxida- 
tion mixture. 


Double quantity of oxida- 
tion mixture. 


Triple quantity of oxida- 
tion mixture. 
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From the above table the following conclusions may be drawn : When the 
quantity of higher alcohol ia^'fiot in excess of that ordinarily found by the process 
in commercial spirits — t.e., up to 0’15 per cent. — the results are very accurate as far 
as the .oxidation is concerned, with a boiling period of eight hours. When the 
quantity of higher alcohol is substantially above O' 15 per cent., a boiling of ten hours 
appears desirable (c/. Nos. 11 and 12 with Nos. 8, 9, and 10). When the quantity 
of higher alcohol is markedly over 0’3 per cent. (Nos. 13 and 14) a variation of the 
method is obviously necessary. This is of little practical importance, as commercial 
spirits such as whisky and brandy rarely contain more than 0T3 per cent. 

Table 11, gh es the results obtained by adding known quantities of amylic alcohol 
to 100 c.c. of pure 50' per cent, ethylic alcohol, diluting with brine and extracting 
with CCl, in the usual manner, and then oxidizing as abo^■e. 

TAlUiE II. 

Remltfi of the Allan- Mar qiiardt Process obtained by IParking with uO p^r cent. SolntioK, 
of Ktkfflic Alcohol containlurj kuotvii Amounts of Aniylic Alcohol. 


V . . (■ 

of III}' lilt 

! of Aiiiylii' 


Duration oi 

AO. ol 

Alcohol taki.‘ii 

: Alcohol founil 

[‘(.'ITl'lltU.oc (hlill 01' 

Oxidation 


(JrraTiisj. 


Loss. 

(Homs,. 

15 

' O'OGIO 

00616 

+ 1*0 

9 

10 

I 00942 

0-0915 

- 2-H 

S 

17 

0-1004 

0-1056 

-f- o O 

9 

IH 

0*1407 

1 0-1390 ^ 

- 1*2 

8 

19 

i 0*1472 

j 0T415 

- 3-9 

10 

20 

1 0*1992 

1 0-1624 ^ 

- 18*4 

8 

21 

01992 

0T654 

- 17-1 

8 

22 

0'200M 

0-1693 

- 15-6 

8 

23 

0-2008 

0-1725 

1 -14*0 

B 

24 

0-2060 

i 0-2187 

+ 6-0 

10 

25 

0*2077 

0*2128 

1 + 2-4 

10 

26 

0-3776 

0-3243 ! 

- 14-0 

10 

27 

1 0-3450 

0-3432 ■ 

~ 0-5 

12 

The above results plainly indicate that the process as a whole gives 

very accurati 


results when the quantity of higher alcohol is not greater than, roughly, 0T5 pc: 
cent. (Nos. 15 to 19). When the percentage of higher alcohol substantially exceed' 
0T5 per cent., but does not rise materially above 0'2 per cent., it is necessary to 
prolong the period of boiling somewhat {cf. Nos. 20 to 23 with Nos. 24 and 25). It i? 
obvious, however, that quantities up to 0*35 per cent, can readily be dealt with if tbv 
duration of oxidation is extended to twelve hours. In view of the fact, to whict 
we have alluded above, that commercial spirits rarely exceed OTo per cent., auo 
that it has now been amply demonstrated that this amount can be successfully deal: 
with in eight hours with brisk boiling, we do not advocate extending the time to tec 
or twelve hours, but would suggest that if a result showing more than 0T4 per cea'- 
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l>e obtained, tha tinalj sis should be repeated aftci' diluting the spirit with a con\oiiiciit 
quantity of pure oQ per cent, alcohol, or taking a suialfer quantity of the sample. 

We may add that we have e.'tamined several hundred samples of conimorcial 
spirits (whisky* more particularly) by this method, and only in the rarest cases have 
we obtained figures which might be regarded as doubtful, \vith a little practice the 
process works smoothly, and the abnormal results whiuh-inay cause trouble to the 
novice will be found to become very exceptional indeed. When it is considered that 
the oxidation is carried out in an open vessel -/.c., not underpressure in a scaled 
flask or tube we think it will be admitted that the accuracy of tlicxesults obtainable 
IS remarkable. We have little doubt that if the uxidatioii wore performed in a 
pressure bottle the results mignt bs still more s,irtsfacLjt)", and wo intend U) make 
some experiments in tliis dnection in the future. We [U'opjse also to make some 
further experiments in which butylie and [M'opylic alc.ibols will bo substituted for 
amylic alcohol. 

Before leaving tlie Allen- Warquardt process, it is necessary to refer to some 
observ ations and experiments we lia\ o made concerning the estimatiLin and nature 
of the “ mineral acid. " Allen ( Analyst, } states that liie“ mineral acid ” formed in 
the course of the process c :)rresi>Jiids to, rougiily, c.c. of docmormal bai'yta, and 
that the actual amount may be estimated by titrating m liio first place with baryta, 
using methyl orange as indicator, and aftei'wards adtling phciiol[)hthalein in order to 
estimate the organic acids. In the coarse, of a eery large fiumher of estimations we 
noticed that the amount of ‘‘mineral acid” thus determined varied wiilely, but that, 
almost without exception, it amounted (expressed in terms of the number of ac. of 
decinormal baryta employed) to, roughly, one-tcrith of the whole, in view of the 
singularity of this fact, we thought it desirable to make some estimations of chlorine 
in the solutions finally obtained, in order to ascertaiti whether tins corresponds to the 
amount of mineral acid found by titration. Tlie following figures were obtained : 

lAitm: 111. 



e‘li!' i[ i IK' f' unid U ; 1 mu'- . 
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O'OOi^d 
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0-1)1 OH 

4 
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o-oido 
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O'OOU 

0-0O!)l 

1) 

0-0007 

OOIOT 

7 

O'OOOfi 

OoloO 

8 

0-001 1 

0-0fl!kj 


It will be observed that in every instance the amount found was very much 
smaller than the calculated quantity, Indeed, whereas the amount calculated 

* SchiJrowiu and Kaye, ‘-The ClMMiiistry 'if Wifi.'jky '—11., /.7, 

•fune, 1905 . 
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generally approaches to or exceeds a centigram, the amount found is so small in 
most cases as to l)e within the experimental error. 

It is obvious that the only mineral acid which might reasonably be supposed to 
}je pn:Sftnt is hydrochloric acid. These results led us to think that the so-called 
“ mineral acid ” might not be mineral acid at all, but that its apparent presence migb’ 
simply be due to the fact that some organic acids are not without etiect on methyl orange, 
It has long been known {cf. Glaser, “ Indikatoren der Acidimetrie u. Alkalimetrie, 
p. 2‘^etseq., and Schidrowitz, Analyst, August, 1903) that acetic acid in aqueous solu 
tion reacts with methyl orange, and, on the other hand, that this reaction may be pre- 
vented, or the pink reaction colour caused to disappear by the addition of a sufficiency 
of a non-electrolyte such as alcohol or acetone, but we are not aware that the actioii 
of aliphatic acids on the indicator has been tlie subject of quantitative examination. 
If the explanation of the nature of the “ mineral acid” which suggested itself to us 
were correct, it would follow : (1) That the addition of alcohol or acetone to the 
ultimate distillates obtained in the Allen-Marquardt process would pre\ent the 
appearance of, or, if added subsequently to the addition of tlie indicator, cause the 
disappearance of the pink coloration reputedly due to mineral acid and (2) th.it 
aliphatic acids such as butyric and valeric acids would in conditions of solution 
approximating to those of the Allen-Marquardt process show similar results. 

A<I. 1. -On examining a number of ultimate distillates of the Allen-Marquardt 
process on the lines indicated it was found that when an equal volume of alcohol or 
acetone was added to the solution prior to the addition of the indicator the colour 
obtained was a pure yellow, and similarly, that when the alcohol or acetone was 
added to the solution after the indicator had been run in, the solution, which had 
been a distinct pink, reverted to a plain yellow. In these same test cases also ii 
was found (by titrating an aliquot part of the solution) that the apparent “mineral 
acid ” was quite normal— he., about one-tenth of the wliolc. 

Ad, 2. — Some preliminary experiments have been made with acetic, butyric, 
iao-butyric, and valeric acids, and these entirely confirm the hypothesis stated above. 
The following figures were obtained : 


Tai;lk IV. 
Acetic Acid. 
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Bntip-ic AciJ. 
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Valeric Acid. 
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From the alcove figures it would appear that there is some (jiiant itative relation- 
sbi, between the total acid found by titration and the a])parent “ mineral acid ” on 
the one hand and between the concentratior) of the solutiorj and its total volume 
(as compared with the amount of indicator employed) on the otlier. TIjc above 
experiments are of a preliminary nature only, and it would be premature, thercfoi’c, 
to discuss the action of methyl orange on aliphatic acids further at present. We 
intend to pursue this matter in the future, as it presents a w ider interest than that 
which associates it with the present commuJiieation ; but as far as tiie latter is 
concerned, it is quite clear that the result of the preliminary titration for “ mineral 
acid ” in the Allen-Marquardt process may be neglected when the figure obtained is 
less than or roughly equal to one-tenth of the whole, in doubtful cases, or where 
great accuracy is desired, a gravimetric estimation of clilorine is indicated. 

C. The Colorimetric (Sulphuric Acid) Process. 

This process, as is now fairly well known in this country {cj. Cjirard ot Cuniasse, 
•Manuel pratique de I’Aualysc des Alcools et des Spiritueux”; Paris, l^Tasson, 
1800) is based upon the fact that certain higher alcohols, when heated with strong 
sulphuric acid, give rise to a more or less marked coloration, the intensity of the 
coloration observed being taken as a measure of the quantity of the higher alcohols 
present. Numerical expression is given to the colour intensity by comparing the 
liquid under examination with a standard control solution or solutions, iso-butyric 
alcohol being the standard higher alcohol generally employed for this purpose. Wc 
have repeatedly (Analyst, June, 1905 ; Journal of the Society of Cheviical Indmiry, 
June, 1005, etc.) pointed out the cardinal defects which such a process must possess. 

* It is obvious tliat tbo iso-butyric arid fin j 'loved was not 'putf 
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In view of the fact that otheis besides ourselves (Girard et Cuniasse, loc. cti. 
Mohler, toe, cit. ; Vasey, “The Analysis of Potable Spirits”; Allen, Joiminl 
Federated In&tiiute of Brewiiuj, 1807 ; Veley, Journ. 8'oc. Chem. Ind, May 15, lOOi). 
etc., and numerous private communications to the authors) have published facts 
and figures demonstrating the defects of principle inherent in the sulphuric acil 
process, we cannot hut express surprise at the assurance with which results based 
on this process are put forward. The defects of the process may be summari;^e{f 
under two headings : (1) Defects of Principle, and (2) Defects in Practice. 

Defects of Principle. -lilhG main objection to the process under this heading is 
contained in the fact that the coloration produced by various higher alcohols differ^ 
enormously. Thus, if tlie coloration due to iso butyric alcohol be taken as = 10, 
then the colorations duo to caprylic alcohol, (onanthic alcohol, amylic alcohol, ar^J 
the propylic alcohols are 11, 7, 8, and 0 respectively (Mohler, loc. cit.). Moo: 
recently Veley (loc. cit.) lias published some experiments which throw doubt even 
on the comparative accuracy of these figures, and it appears probable that thr 
colorations produced are really not due to the higher alcohols at all, but to thv 
traces of impurities they contain. If this is so, it goes far towards explaining 
the widely different results obtained by different chemists when working on identical 
samples. However that may be, it must be remembered that the higher alcohob 
in any given commercial spirit are mixtures, and there is little doubt, in view of tin- 
work of Bell, Rabuteau, Ordonueau, and others, that the proportions of the varicii? 
higher alcohols in any given tj/pe of spirit (i.e., whether pot still or patent stil! 
whisky, or brandy, etc.) differ according to the type. Moreover, in view of recent 
work on the formation of the higher alcohols in fermenting worts (Ehrlich), it i? 
plain that even in the same type of spirit the composition of the “ fusel ” will vary 
considerably. 

In consideration of all these facts, the argument that if a particular alcohol 1). 
chosen as the standard or “ type,” that all results obtained will be of a strictly 
comparative nature, seems to us to be absolutely untenable ; for, in order that thi> 
should be the case, it would have to follow that the proportions of the various higher 
alcohols to one another in any given spirit would have to be a constant, and that 
the higher alcohol used for the control should be of the same degree of purity 
(or rather impurity) at all times. There is, however, another grave objection oi 
principle to this process, and that is that there are undoubtedly^- other substances 
in spirits besides higher alcohols and besides those which are purposely removed 
by means of potash or some other dealdehyding reagent), which give a coloration 
with sulphuric acid. We are unaware of the exact nature of these substances, of 
their quantity, and of the intensity of coloration they produce, and from our very 
numerous experiments we have reason to believe that the presence of these sub- 
stances is of far greater practical importance than has hitherto been suspected 
(cf. our paper on this subject, An.vlyst, June, 1905, and discussion thereon). It ba? 
been suggested that even if this process does not yield results referring to higher 
alcohols only, it is, nevertheless, a valuable comparative index of the nature 
of a spirit. To this we demur, mainly because of our lack of exact knowledge 
concerning the substances other than higher alcohols which do produce coloration. 
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and because our analytical experience (see tables be!o^T} has sho^vn us that the 
coloration produced by these substances is out of all proportion to the actual hi|.ther 
alcohols, and that it is not even in the n;irro\Yest sense indicati^e of th<? nature 
of the spirit examined. It appears to us, •tliercfore. in any case unwarrantaldi* to 
place on the same numerical or quantitati\ e basis ligures referring, on tlie one hand, 
to substances of a detinite chemical nature, such as the esters, acids, and aldeliydes. 
and, on the other hand, to higher alcohols plus substances of unk^o^vn <{uantity or 
colorimetric effect. That is to say, assuming that the '■colorimetric test” is an 
index figure of quality, it should l)e separately returned, and not included in the 
quantitative “coefficient of impurities.” 

Defects in Practice. — Of a very real nature is the difficulty of preparing speei- 
niens of “pure” isobutylic (or amyllc) alcohol of constant colorimetric intensity for 
purposes of the control or ‘‘type” solutions. If N’eley’s statements are accepted, 
this appears to be an absolutely insurmountable objection to the process. The 
remaining defects in practice (apart from those involving ([uestions of principle) are 
inainlv ascribahle to tlie numerous modifications in detail practised by different 
workers. To begin with, no less tlian four different de-aldehyding r('agents lm\e been 
proposed. All of these are apparently in use, and it is unfortunately a fact tlnit 
the results may differ very considerably, according to the reagent employed. Tho 
method of heating the alcoholic solution with tho sulphuric acid, again, is of tlio 
greatest practical importance (see l^elow), and yet no two workers appear to iiko 
exactly the same rnetliod. Finally, we are by no nieans surt* that the same method 
of calculating the amount of “ highiu' alcoliols ” from the obsci’vt’d coloration is 
employed by all chemists. We have come across results wliicli ltav<‘ imlicated to uh 
that tho.se responsible for the figures are under the ap])reli(“nsion that the coloration 
observed stands in direct ratio to the “ higher alcoliols.” This, of course, is only the 
case when tho liquid under examination and the control solution exhibit practically 
equal intensities. We now proceed to give some figures bearing r)n the points 
raised above. 

1. Firj^ivcs illnstrainuj Defects in Pi'Dicijiit'.— in a recent number of the Jonrfhil 
of the Society/ of Chemical hidnstry (June, FlOj) we ]iublislied a series of analysoH of 
whiskies in which the higher alcohols were determined by the Allen-Munjuardt and 
the colorimetric (using an amyl alcohol control) methods respectively. Tho nuinher 
of analyses was about one hundred. The results by the latter process are throughout 
much higher than those obtained by tho former; but it would follow that if tho com- 
position of the “fusel” was substantially the same in all whiskies, and if the other 
substances producing coloration were negligible or present in quantities bearing 
some fixed ratio to the “fusel” (o^'.j highei' alcohols), the ratio of the results 
obtained by the two processes would bo practically a fixed quantity. This is, 
however, far from being the case, even for whiskies of the same class. The following 
table shows the maximum and minimum ratios observed in each individual class 
of whisky for results obtained by the two processes in individual samples of tlie 
spirit : 
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Table X. 

Hatios of Fi(iures obtained by the Alleu-Marquardt and Colormctric Proccs.se^ 
respectively {Amylic Control). 



K.A.IIO OK ALI.K.V-MajJOLAIO'T i’f 

C'oroKIMK’ 

l;|r RK>ri.I 

Tyi<e of Whisky. 





Muxinmin Hatio. 
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3-1 

Grain (patent Still) 

1 : G-() 

1 : 

0‘S 

It will be noticed that the 

variations in each class of 

whisky are very large 

Since the results on which the above figures are based were 

published 

we have made 


a oonsiderable number of comparative experiments, in which both the iso-butylic and 
amylic controls were employed, We append a few of the results obtained herewitli 

Table \7. 

Parallel JJeterminations of Hiijher Alcohols ” by Three Methods. 
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The tium Iters refer to jiarts per 

100.000 of absolute alcohol tlirougiiont. 



THE ANALYST. 


ISO 


The above results, whieii we have selecteti from a larp.' niiinbor. are fairly repro* 
tentative. It will be noticed (1) thattlK' results obiaiiud with the iso butyhe control 
aie generally much lower than those obtainetl with the amvlic: (-) that in some cases 
the results by the oxidation and colorimetric (iso-butylici metiiods ajiproxiimtte vL*ry 
<-loseIv, but that, on the other hand, the\' frcqucnrly diverge to a very marked extent ; 
id) that generally the results b\' the oxidation nietliod are a good deal lower than 
those by the colorimetric (iso-hmylicb hiu that tlii'^ is hv no meatjs aUvays the case ; 
( It that in some cases the results by all these processes are fairly elose. It is obvious 
that the greatest divergence will occur in tlmse eases in which the mean eomposition 
of the higher alcohols dillers widely, (as far as their eolorimetrie properties are con- 
cerned) from the alcohol used as a standard t vfie, or when ilie proportion of subslaiices 
other than liigher alcohols, which react (‘uloriimurieally with stjlphiirie arid, is higli. 
li should be noted that the above colorimetric rcstdts were obtaincii by heating in tlm 
water-bath for an hour with sulphuric acid, after tiic spirits had been de-aldehyiicil l)y 
means of Hewitt’s reagent (phenylhydra/dne ycsulpliomuc nf lime). 
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In the following series are set out the results obtained by five different methods : 

Table IX, 

Process, 

CiilJiKlMKTK!*; (I.SO-llI'I'VMC (kjNTKuL THUOUGihiUl ). 


I )e • a 1 1 U' 1 1 \ (1 i 1 1 lit. 


:r). f,f 


Hewitt's 

Roa^f’nL 

' M,-,4h 

hv 

■nylenc-dianiine- 

droelilmide. 



Xiikcd I'lanin. 


Naked Fiarne. Watoi'-hatli. 

i 

103 

1 

104 i 

IIG 

184 

07 

0 

S7 

loO 

1 IIG 

170 

140 


GO 

IGO 

: 13.^ 

154 

130 

d 

112 

345 

^ 145 

227 

185 

5 

So 

238 

13L 

244 

160 

0 

78 

258 

177 

i 274 

84 

7 

02 

227 ; 

i 

i2G 

101 

172 



Ail tlif al)(>V(’ • 

W( re M'hi'^kies. 




Tt will be observed that the “ watei'-bath ” colorirnetrie results are closer to thi 
oxidation figures than those obtained by heating over a naked fiarne. 

De-aldchydin<j Bcaijeiils . — The only reagent which to our knowledge removes the 
aldehydes completely and without apparently bringing about any secondary reactions 
is phenyl-hydrazine-sulphonate of lime {Hewitt’s reagent). iVleta-phenylene-diamine- 
hydrochloride, which is strongly recommended by some French chemists, docs not 
always remove the furfural completely from commercial spirits, as the following 
figures show : 

TviiLK X. 


X(». itf 

Tnul 

Fui't'ural not reniovetl Ly 

Fx^erinieiit. 

Furt’ui'al. 

M. Itlienyleiie-diaHiiiie liydruclilorid' 

1 

2'0 

0-75 

2 

2-8 

0*78 

3 

3 0 

0-92 

4 

2 ’5 

0*46 


These figures were obtained by working on whiskies. The quantity of the 
dc-aldehyding salt employed was 1*5 grams for 50 c.c. of spirit. It appears that the 
failure of the reagent to remove furfural completely is due to a secondary reaction, 
for solutions of furfural in pure 50 per cent, alcohol, .containing far more furfural 
than the whiskies referred to, were completely defurfuralized by the reagent. The 
same result was obtained with solutions of furfural plus acetic aldehyde in pure 
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per coot, alcoliol. Thus, a -jO per cent, ethylic alcohol j^olution to which 10 partis 
of furfural per 100, OtX) of absolute alcohol had been added waa completely defur- 
finalized bv means of 1-d ^n-ams of the reae;eiu ; and the same result was obtained 
with a solution containing; 10 parts of furfural aitd “-li d parts of acetic aldehyde. It 
is obvious that the non-removal of all the furfural in tlteeaseof cominoreial spirits is 
another source of error in the higher alcohol ligurcs obtained by iiteans of the diatnino 
reagent, inasmuch as furfural, as is well known, acts as an intmisitiev to the action of 
the sulphuric acid. It is curious tliat, nevertlicless, the results obtained with the re- 
agent in question are generally lower than those recorded when Hewitt's reagcnlf which 
cotnpletelv rennoves furfural and aldehydes] is used. We lielicvc that tins is due 
to the fact that the meta-phenylenc-diamlnc reagent enters, in the case of i-ommercial 
spirits, into secondary reactions with some of the b^ss known “ impurities.” rin> 
facts recorded above indicate that this is so, hut we have also noticed tiiat a peculiar 
iluorescence is produced by this reagent, eillicr in the spirit Ijrforo distillation, or in 
the distillate, or in both. We have also observed the fact llial in thosi- cases in whicli 
furfural is incompletely removed the tluoresceuce is ottly iiiai kod iti the spirit prior 
to distillation, and that the distillate is then colourless. On the other luind, when 
the phenomenon of lluoresccnco is slight in the liquid prior distillation, hut strongly 
developed in the distillate, the latter shows little or no furfural. 

Regarding other de*aldeliyding reagents, we have found ]>hosphate of aniline 
useless, as its use invariably results in the presence of aniline in the distillate. We 
ha\-e made some experiments with caustic alkalies, but llm number of (‘xperiment.K 
made is not sutlicient to warrant our expressing any delinite opinion. We can only 
^ay that if, after considering all the facts set out in this pajuu’, some of uur colleagues 
still desire to continue the use of a colorimetric litgiu-r ak-oliol process, they will he 
well advised in using Hewitt’s salt as a dc-aldi-hyding rc.igi.mt. Hur own conclusion 
regarding this matter is that there is only one process whtich is to any degice reliable, 
and that is the oxidation process. Hy modifying the, conditions of working, tlm 
colorimetric process may be niadc to give almost any ligui'e one pleases; and indeed, 
in practice, we have found that results returued by ditfcrent observers (bulb using 
an iso-butylic control) have differed by mon* than lOU ])e’“ cent. 

I>iS( USSION. 

The President (Mr. Bevan) having invited discussion, 

])r. Hewitt said that lie was pleased to liear tliat the authors intended to check 
the values obtained by the oxidation process in the case of butyl alcohol and propyl 
alcohol. To his mind this was a matter of absolute imccssity, because, although by 
addition of brine to a specific gra\ ity of l‘L and extraction witu carbon tetrachloride 
the whole of the amyl alcohol was certainly extracted, nevertheless tliere was no 
proof that the whole of the propyl alcohol that might he presmt woulfi bo extracted, 
since at ordinary temperatures propyl alcohol was miscible with water in all 
proportions, though probably at a lower temperature the mixture of propyl alcohol 
and water would separate out as amyl alcohol and water did at ordinary tempera- 
tures. With so great a difference in water solubility it seemed essential to know 
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exactly what happened. He was very glad to Giid that the methyl orange titration 
for “ mineral acid ” could be dispensed with, in the first place because he found it 
rather difficult at any time to get the end*point with this indicator, which was not 
a very handy one to use. lie did not think that he was altogether peculiar in this 
respect. In the second place, in dealing, as in this case, with an acid that was only 
very incompletely ionized, the end-point must of necessity be very far from sharp, 
Ho had never worked out the ratio, hut it had always struck him that the more 
higher alcohols he found in a spirit, the more tiiineral acid apparently came over. 
This, of course, was what, on thinking over the matter, one would expect. ^VitiJ 
regard to the colorimetric method, he had himself used it in a great many cases, 
and ho thought that probably others had too. Of course there were two ways of 
looking at it. From a scientific point of view it must he agreed that the colorimetric 
method was useless ; but he did not feel quite .sure that the possibility of its 
affording an index of quality had even now been entirely got rid of. The way in 
which errors arose was obvious from what the authors had said as to the cause o: 
the coloration. The iso-butyl alcohol might be rectified, but with iso-amyl alcohol 
there was a difficulty, because in ordinary commercial iso-ainyl alcohol there were 
the active alcohol boiling at just over 120° and the alcohol boiling at 131^°, Which 
of these two gave the stronger coloration was not known, and it would be very 
difficult for two workers to get specimens exactly alike. He had recently made 
some experi}ncnts in this direction, and had found it possible, by repeated fractiona- 
tion of samples bought as pure, to get the higher fraction with the correct boiling- 
point within about |°. Probably that was fairly pure iso-butyl carbinol. It was, 
however, very easy to get small admixtures, the effect of which was unknown. No 
doubt the authors had worked in every case with the same iso-amyl alcohol, and had 
carefully purified it ; but on looking at the results one found very varying ratios 
between the figures obtained with iso-butyl alcohol and with iso-amyl alcohol, 
whereas one would expect the ratio to be the same. He noticed that, using the 
reagent which he had proposed for the removal of aldehydes, the authors stated 
that higher results were, as a rule, obtained than with meta-phenylenc-diamine 
liydrochloride. The result in the case of Fxperiment 4 in Table VII., however, was 
somewhat lower, and ho thought that generally they were not very far apart. With 
regard to the experiments recorded in Table VIII., in which heating over a naked 
flame and on the water- bath for one hour were compared, the Allen- Marquardt 
figures in those cases were not given, but presumably there were very varying 
amounts of higher alcohols. With the naked flame the figures varied from 150 to 
345, while on heating on the water-bath for one hour they all came out between 
100 and 150. In order to be on the safe side he had generally, when he had used 
this method, heated for oue hour on the water-bath, and he had obtained any 
number of figures between 100 and 150. The question of the removal of furfural 
was, of corirse, a very important one. In this connection the authors bad mentioned 
the possibility of the formation of acridine dye-stuffs, which would be due probably 
to the formation of leuco-compounds, on which the strong sulphuric acid would act 
as an oxidizing agent. He bad happened at one time to be interested in the 
acridines, and knew that they gave intensely coloured solutions. 
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^[r. Chapman said that he, too.^had been glad to hoar that the authors proposed 
to extend their investigation to propyl alcohol So far as his own experience had 
^rono, whenever he had taken the precaution of determining tlie average molerular 
weiglit of the fatty acids by jneans of the barium salts, he had usually found this to 
indicate that they consisted almost entirely of butyric acid and valeric acid : in 
other words, there was, as a rule, very little of tlie oxidation produi i of propyl 
alcohol. He thought, therefore, that very small jiroportions of propyl alcoliol wne 
rxtracted in this method, and if that alcohol was to l)e included under the lieading 
of ‘‘higher alcohols” it seemed quite possible that the results hitliei’to obtained were 
not by auy means accurate. lie thought that the great importance of tlio authors’ 
iwo i/ommunications on this subject lay in tlie fact that they liad gone far to establish 
the superiority of the Allen Marquardt method over the others they had investigated. 
The surface-tension methods, tlu^ Heckmann method, the eoloidmet l ie method, and 
the liii.se-Her/deld method had all been, or were lieing, severely discredited, and 
whatever errors might be inherent in the Allen- M an puirdt ]troe(Ss, it was at heist 
based on scientific principles, and gave results which in the hands of tlilTeront 
observers were capable of lieing compared. 

Dr. ScHiDKOwiTz, in reply, said that he was inclined to agree with Mr. {lhapiiian 
that the examination of propyl alcohol would indicate that some of thr i-esults 
obtained in the past were not <piite accurate. 1[(* agreed with Dr. Hewitt that the 
('ud-point in the titration with methyl orange had hemt a source of dilliculty. At 
the same time he tliought it might be well to continue to do ii roughly, to see 
whether the ratio they had mentioned existed. In cases in wliicli the ratio was 
found to be abnormal, a gravimetric estimation of chlorine, should he earned out. 
This, however, would in practice only very rarely bo noccs'^ary. 'I’lie utility of the 
colorimetric method even as an index of quality was, ho thoiiglu, very fallacious. 
He had known whiskies of the same class to show enormous difterences by the 
colorimetric method, while there was little dilTerence in tlie results obtainerl liy tbo 
Allen Marquardt method, and the whiskies themselves were very similar in ilavour, 
body, and all the other qualities upon which commercial value drq>ended. 'I'lie 
impurities to which such differences xvere due, and which undoubtedly wore I)odies 
other than higher alcohols, might be present in small or in relatively large quantities ; 
but even if the quantities were relatively large, they were in many cas<i8, in Ids 
opinion, insufficient to have any effect on the quality of the spirit, In tlie case in 
which Dr. Hewitt’s reagent gave a low figure (namely, No. ■! in Table VII.) it was 
probable that there was only a very small quantity of these secondary constituents 
present, and that therefore the true value, as far as was possible by a colorimetric 
method, was obtained. At any rate, that reagent apparently took out the aldehydes 
and the furfural without doing anything else ; but oven in the case referred to, the 
meta-phenyleue-diaraine reagent probably was the cause of some secondary reaction. 
With regard to the purification of amylic alcohol and butylic alcohol, they had 
described in their last paper the purification of amylic alcohol, and the same applied 
to butylic alcohol. But when different specimens of commercial iso-butyl ic alcohol 
were most carefully purified by the method referred to, even though the resultant 
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products disi)layod th<j same boiling-point, yet he knew from experience that theii 
colorimetric [)roperties wore by no means necessarily identical ; in fact, he had 
foiHid wide ditf»'r(;nccs. 


^ ^ ^ #j» 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

On the Amount of Alcohol in Bread. Otto Pohl. an>j<^n\ ('hon., 

U)0(>, xix., f/bs.) -The author has investigated the statement of liatas (Dnnjl. Joui t,., 
ceix., dtlD) that fresh (Mnglisli) bread contains fiom 0-2 to Ol percent, of alcohol, 
lie distilled large (juantitie.s (ovf3r 4 kilogtn-^.) of two kinds of German bread with 
water, and found the l)read made from wheat-tlour, using stale dough, contained 
007 14 and OOHdO grain of alcohol per 100 grams bread, and bread made from the 
same flour, using yeast, contained 0 OoOH and 0*0ul7 giam of alcohol per 100 grams 
bread. Uesidea the alcoliol, which was identified beyond all doubt, he always 
obtained a small rpiantity of a hea\ y dark-brown oil, possessing the characteristic 
odour of new bread. G. L. 

The Volumetric Determination of Casein in Milk. H. V. Arny and 
T. M. Pratt. (.bv/cr. Juiu'n, Pliafiii., 1000, vol. 7S, pp, 12L-i2S.) -A definite quantity 
(0 to 00 c.c.) of the milk is treated with 20 c.c. of ferric alum solution (4S‘l grams 
per litre) at the ordinary tom[)erature, the mixture diluted with water, allowed to 
stand for a few minutes and 111 te red, the filter washed, and the excess of ferric alum 
in the filtrate washings (about 200 c.c.) determined by titration with potassium 
iodido, acid, and thiosulphate, the dil'ference between the amounts taken and found 
giving the quantity required for precipitation of the casein. Experimental results 
quoted show that the method yields concordant results, and that the fat and sugar 
in the milk do not affect the reaction. In almost every case 10 c.c. of milk required 
4 c.c. of the reagent (0‘1024 gram of ferric alum) for precipitation of the casein. 
Numerous comparative determinations wore also made to establish the relationship 
between the amount of nitrogen in the precipitate and the amount of ferric alum 
solution consumed. The nitrogen determined by Kjeldahl’s method in the precipi- 
tates from 10 c.c. of six different milks ranged from 0-0322 to 0 0372 gram, and this 
corresponded to 2-Or) to 2’32 per cent, of casein (factor 0'2o), or 21 to 2’37 per cent, 
witli the factor 0-38. The results of duplicate determinations were in close agree- 
ment. A deposit may form in the clear filtrate from the casein after the liquid has 
stood for some time, but this is due to ferric albuminate and not to casein, and the 
results of the titration are the same, whether the liquid be titrated whilst cloudy or 
after a second filtration. C. A. M. 
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A Rapid Method of Determining Fat in Cocoa. Tschaplowitz. (inal. 

1906, xlv., 231-ii8.3.) Several j^rams of the finely- divided cocoa (sullicient to 
lelii 1 or 2 grams of fat) are placed in a Hask holding about M) c.c,, and having a 
ing neck graduated from 73 to 77 c.c, in fifths of a o.c,, and are boiled with 10 to 
j c.c. of alcohol, with constant shaking. The contents of tlie llask are then 
[lowed to cool, 10 to 15 c.c. of ether introduced, and the inixture tlioroughly shaken 
:;d boiled, after which it is cooled and made up to about 77 c.c, with ether, and tho 
ask put aside, .\fter about an hour or so the supernatant liquid will be sulliciently 
ear for 50 c.c. to be withdrawn with a pipette, a note l)eing made of the total 
jluine. This portion is evaporated in a [)orcelaiii basin on the water bath, tho 
^siduo taken up with a little warm ether and liltered througli cotton-wool, tiio 
itrate and washings evaporated, and the residue drictl at 70-’ to SO' and (inaily 
>r a short time at 100° C., and weighed. The deposit of fat free eot'.oa in tlie ilask 
its a density of nearly 10, and if 3 grams of cocoa were originally taken, 1 c.c. should 
j deducted from the total volume in the flask. Tim lirst hoilitig with alcohol ap])ears 
) rupture the fat-cells completely. C. A. M. 

Use of the Immersion Refractometer in the Determination of Caffeine. 

. Hanus and K. Chocensky. {/cit. i.'nlrn^Krh. Xahr. (ionissni., lOOfi, vol. 11, 

31;)-320.) — The strengtli of a(}U(^ous solutions of fidleine nmy Imi determined by 
cans of the immersion refractometer (r/. Axalyst, 1',)()3, xw iii., !)1), as the refraction 
directly proportional to tlie quantity of caffeine prc smit. At a temperature of 
C. distilled water itself gives a scale reading of 15, and a ^-iolution containing 
grain of caffeine in 100 c.c. of water a reading of 20. The amount of caffeine in 
)0 c.c. of solution may therefore be calculated from the foi niula, 

y 

5 

iiere v is the reading observed. A table is also givi-n showing the amounts of 
Lffeine corresponding with each 0 1 refractometer degree from 15 to 20, 

W. Ih S. 

Determination of Sulphurous Acid in Meat. C, Mentzel. {/<cU. Untcnuck. 
ikr. (.hiiicssm,,, 190b, xi., 320 321.) -From the results given in this paper it is seen 
at meat itself, when acidified with phosphoric acid, distilled in an atmosphere of 
rbon dioxide, and the distillate oxidized with iodine and precipitated with barium 
loride, never yields more than 0 002 per cent, of sulphur dioxide. The addition of 
ions to the meat (as is the case in some German potted meats) scarcely increases 
is amount, onions themselves only yielding O'OOG per cent, of sulphur dioxide wlicn 
itilled under the above-mentioned conditions. The author concludes that meat or 
tted meat giving more than O'OOl per cent, of sulphur dioxide, or 0 005 per cent, in 
e case of samples flavoured with onions, must be considered as containing added 
Iphite preservative. W. P. S. 


A New Method of Detecting Fluorine in Foods. J. Ville and E. Derrien. 

*uil. Soc, Chim., 1906, xxxv., 239-246.)— The method is based upon the fact that 
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sodiu/n fltiorido modifies the spectruin of methicmaglobin, producing a new ooi; 
citaracteri/ed by an absorption band in the orange-red to the right of the methairna- 
globin band. The reagent ia prepared by mixing defibrinated ox-blood with four 
times its volume of a O'l per cent, solution of potassium oxalate, filtering the liquid, 
and ilissolving a trace of potassium ferricyanide in .bO c.c. of the filtrate, in order i, 
form ijietlui inaglobin. fn testing a liquid for fluorine, the reagent is added in tbo 
proportion of from 1 to c.c. to 25 c.c. and the mixture examined with a spectroscopt 
{)rovided with a micrometer scale. In the case of wines the alcohol must be removed 
hy evaporati(jn, whilst red wines must be decolorized by means of precipitated 
manganese peroxide, which has also the effect of forming methmiiiaglobin in blood. 
Thus, on treating 25 c.c. of the filtrate with 01 gram of manganese peroxide, uddin>: 
I to 1-5 c.c, of defibrinated blood mixed with four times its volume of OT per cent 
potassium oxalate solution, filtering, and examining the filtrate, the absorption 
spectrum is visible for about an hour when the wine contains from 0*08 to OT gram 
of sodiimi fluoride per litre. It is rendered more pronounced and persistent by 
treating the wine successively witli manganese peroxide and a solution of white of 
egg (to remove tannins) before adding the blood reagent. Por the detection of 
fluorides in beer it is sufficient to test the liquid with the reagent after the removal 
of tile alcohol and carbon dioxide, and the treatment with manganese peroxide and 
egg albumin is not required. Milk is examined hy shaking 50 c.c. with about 1 c.c. 
of a 5 per cent, solution of oxalic acid, added drop by drop with constant shaking, 
heating the liquid for a few seconds on the water-bath, filtering it, and testing 25 c.c, 
of the filtrate with the reagent. As little as 0*05 to 0*1 gram of fluoride per litre of 
milk is readily detected, the characteristic absorption band remaining visible for 
several hours. In testing flesh foods a small portion of the sample is reduced to a 
pulp, and heated with a little water in a crucible on the water- bath. The process is 
repeated several times, the aqueous extracts cooled and filtered, and the filtrate mixed 
with the blood reagent and examined with the spectroscope. C. A. M. 

A Dang-epous Contamination of Phenacetin. C. Mannich. {Ber. DentsclL 
I'hann. Gcs., xvi., 57 ; through Pharm. Journ.^ 190G, Ixxvi., 447.) — A sample of 
piienacetin that recently nearly caused the death of a patient was found to have a 
melting-point of lTd° to 12lf C. instead of 134° to 135° C, Further examination 
revealed the presence of 5*H‘J per cent, of chlorine in organic combination, and a 
substance was separated by digesting the sample with ether, evaporating the ethereal 
extract, and boiling out the residue with water. This substance proved to be p- 
chloracetanilide. Its occurrence in the sample could not be accounted for ; it is not 
used in medicine, and is not formed during the preparation of phenacetin. The 
physiological action of ;j-chloracetanilide has not been deterinined, but the corre- 
sponding bromine compound, /j-bromacetanilide, can be given internally with caution 
in doses of only 0*02 to OT gram on account of the danger of producing collapse : 
chloracetanilide would probably act similarly. W. P. S. 


The Alkaloids of Vepatrum Album and their Determination. G. Brede- 
mann. {Apoth, Zeit,, xxi., 41 ; through Pknrm Jo urn., 1906, vol. 76, p. 283.) —The 
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ihi/'OinB and roots of \ cratru})L alhuui (white hellebore) contain at least four alkaloids 
protoveratrine jerviue (C pseudojervine (C..,1L3N0;), 

and rubijervine Of these, the first is extremely toxic, jervine being 

weaker and the others non-toxic. The following method was employed for isolating 
the alkaloids : 5 kilogms. of the powdered drug were rendered alkaline with sodium 
hydroxide, exhausted with a mixture of equal volumes of ether and chloroform, and 
the ether-chloroform solution evaporated to a thin extract, which was extracted with 
dilute acetic acid. From the acid solution meiaphosphoric acid precipitated the 
jervine and rubijervine. These were filtered oil, and the liltrate made alkaline with 
aninionia and shaken out with ether, wliich extracted protoveratrine ; it was then 
shaken out with chloroform, which removed pseudojevviiux On trealiug the meta- 
phosphate precipitate with sulphuric acid, rubijervine sulphaie, being very soluble, 
was dissolved, leaving jervine sulphate as an insoluble residue, (ioimiiercial samples 
of the drug contained from 0‘3G to 0-07 per cent, of total alkaloids. Tlic alkaloids 
separated from three samples of the drug consisted of: Jervine, ()■ lOd. 0dl7, and 
O-J'JO : rubijervine, O Ood, 0-0G7, and 0 017 ; pseudojervine, 0 {):ls, and 0 027 ; 

protoveratrine, 0*0G2, O-OGl, and 0 057 per cent. The mean neutrali/ing power of the 
alkaloids was found to he 0-00424 for each c.c. of (f- acid, and tlio alkaloids may he 
determined volumetrically by adding 25 c.c, of acid to an ali(jUot jiart of the ethc'r- 
chloroform solution, allowing about one-half the sohent to evaporate and titrating llie 
excess of acid. 

The following process may be used for the determination of the alkaloids in the 
tiucture : 100 grams are evaporated to about one-half ; 1 gram of solid paraffin and 
2-1 C.c. of water are added and the evaporation continued until all the alcohol is 
removed. Two grams of acetic acid are now introduced, and the mixture stirred, 
cooled, and filtered. The separated cake is again wanned with 20 c.c. of water and 
1 gram of acetic acid and filtered. The united filtrates are rendered alkaline with 
sodium hydroxide, shaken out with ether - chloroform mixture, and the solution 
obtained titrated as described above. Commercial timrtures examined yielded from 
G 024 to 0-0G3 per cent, of alkaloid. W. P. S. 

Analysis of Nitrogrlycerine Tablets. E. Sautesson. (Srcu.^hi F<n-m. Ti<is.; 

through Phartn. Jouni., 190G, Ixxvi., 109.)— (Jne hundred tablets are weighed, 
powdered, and extracted with ether in p- Soxhlet apparatus. The residue obtained 
Oil evaporating the ethereal solution consists of cacao butler and nitroglycerine; it 
saponified with alcoholic potassium hydroxide solution, and the potassium nitrate 
yielded by the nitroglycerine reduced by nascent hydrogen, the ammonia produced 
heing then determined in the usual manner. W. P. S. 

The Examination of Formaldehyde Pastilles. Ernst Riist. {Znts. angev. 
f 1906, xix., 474.) — The “formaldehyde pastilles'’ (trioxymethylene), used for 
disinfecting purposes, should weigh as nearly as possible 1 gram each, be practically 
completely soluble in hot water, and give a neutral solution. When tested by Blank 
and Finkenbeiner’s method they should yield 05 to 07 per cent, of formaldehyde. 
Pastilles with only 85 per cent, of formaldehyde are found in commerce. They 
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should })(i tested for carbonaceous residue by heating 10 grams in a platinum dis:. 
over a burner until they take lire, when they are allowed to burn themselves c .: 
without further heating: the residue should not exceed 0*1 per cent. ; pastilles wit:: 
a 0*0 per cent, residue are absolutely useless. The residue obtained should 
examined for ash, which should not exceed O Oo to 0*08 per cent., and give a neutiii, 
or only faintly alkaline reaction. The gases given otf during the burning should ah. 
he observed, as the author has found pastilles which evolved what was apparent! 
chlorine during tlio iieating. A. G. 1.. 

Effects of Borax and Boric Acid on the Human System : A Critical 
Review of the Report of Dr. H. W. Wiley. 0. Liebreich (Pamphlet.; -T; .. 
author reviews and criticises Itr. Wiley’s report (rf. Analyst, 1004, wix., do7) on li.-. 
etlcct of borax administered with food. From an exhaustive examination of ii 
figures and reports, he concludes that no injurious effects were produced by the adiiiinir 
tration of the boron preservatives, and considers that the symptoms of ill-healt; 
noticed during the experiments must be attributed to ineflicient hygienic conditioi;-. 
to an injudicious mode of administering the preservative, and in a few cases to an iir; 
suitable choice of persons for the experiment. The slight loss of weight of some c: 
the men may he explained by chance occurrences at the preservative table ; moreover, 
a loss of weight does not by any means always indicate an injurious inlluencr. 
Liebreich also claims that the experiments on metabolism were undertaken with n ■ 
equilibrium of nutrition, and that the fore periods were too short to prove regularity in 
feeding. Ag the percentages of nitrogen and phosphoric acid in the food were constantly 
changing, it is impossible to decide whether the excretion increased during tli- 
preservative peiiod. lie also considers that the medical supervision was insuflicient, 
and that the situation of the dining-room left much to be desired. W. P. S. 

ORGANIC ANALYSIS. 

Quantitative Determination of the Carbonyl Group in Aldehydes, 
Ketones, etc. Watson Smith, Jun. a'hcm. Xacs, vol. p. .*^3.; The methoa 
is a modilication of that of Strache, in whicli the aldehyde or ketone is mi.xed with an 
excess of phenylhydrazine, the excess oxidized by boiling with Fehling's solution, 
and the nitrogen gas liberated, collected, and measured. From 01 to O'O gram oi 
the substance is mixed with 1 part, accurately measured, of a 5 per cent, phenyl- 
hydrazine solution, and Fd parts of a 10 per cent, sodium acetate solution, in a 
100 c.c. measuring-Hask. The bulk is made up with water to about 50 c.c.. and 
heated on the water-bath for fifteen minutes, then cooled, diluted to 100 c.c., well 
shaken, and 50 c.c. pipetted into the dropping funnel, (1, the stem of which is firs: 
tilled with water. The end of the funnel is drawn out into a hook shaped capillary, 
and dips dovvn to the bottom of the Hask, to prevent the collection of bubbles of ga? 
The flask has a capacity of 750 to 1,000 c.c., and contains 200 c.c. of Fehlings 
solution, on the surface of which floats a thin layer of paraffin wax. Between the 
flask and the nitrometer are a reflux condenser, to prevent any liquid distilling over, 
and an absorption apparatus, E, which removes the benzene vapour. Several 



THE ANALYST. 


199 


substances have been tested as to their suitability as absorbing material for eliar^^in^ 
the apparatus, h, including paraffin oil and wa\, caoutchouc, sulphuric ariih and a 
-lixture of sulphuric and nitric acids in molecular proportions, tlie last being found 
to give the best results. The contents of tlie llask are first lieatod, while a eurrent 
of well-washed carbon dioxide passes from the Kipp’s apparatus through the ilask 
.nd absorption bulbs to the nitrometer until the bubldes of gas rising in ih(> latter 



arc sufficiently small to be negligible. Tlie solution in tiie fimiiel is then allowed to 
mix with the Fehliiig's solution, and the funnel rinsed out once or twice with hot 
water. The gas evolved hy the reaction between the I’ehling's sohuion and phenyl- 
hydra/ine is carried along by tlie carbon dioxide through the ahsoi'ption apparatus 
into the nitrometer, which is Idled wuth potassium hydroxide solution (1 in 1). Ah 
soon as the bubbles have become as small as before the nitrometer is <li<^connected, 
allowed to stand some time, and the gas volume imad off and nuluced to 0" aiul 
TbO mm. Immediately prior to the actual experiment with tiic aldehyde; or k<!tone 
ii Idank determination is made with the plienylliydrayine solution alone, in c.c. of 
which, with the requisite quantity of sodium acetate solution, is diluted to 100 c.c., 
and dO c.c. pipetted into the dropping-funnel, and the process carriisl out as described 
above. The amount of nitrogen evolved in the actual dctermiiiation ileducted from 
the blank gives the volume of nitrogen equivalent to the plmnylhydra/.irio used in 
forming a hydrax:one with the aldehyde, f c.c. of nitrogen being equivahmt to 
U-n019d2 gram of CO. W. JI. S. 


Novel Reactions of Aceto-acetic Acid. E. Riegler. (.V oe //c?n r 

d ec/fturscAr., 1906, vol. d3, p. 44H ; through Chem. I'-iOfi, \xx, [/o'/ej, i22.) - 

Arnold’s diazo reaction is best carried out as follows : 20 c.c. of the urine are 
well mixed with 4 or 5 drops of concentrated hydrochloric acid and 10 c.c, of etlier, 
1 c.c. of a solution of 1 gram of j;-amino-aeetophencne and d c.e. of hydrochloric acid 
in 100 c.c. of water, 1 c.c. of a O'd per cent, sodium nitrite solution, and, after well 
shaking, 10 drops of 10 per cent, ammonia are added. After again shaking, the 
ethereal solution is separated; one part is evaporated to dryness, and the residue 
treated with 5 to 6 drops of hydrochloric acid ; the remainder of the ethereal solution 
:s shaken with concentrated hydrochloric acid. In both cases a fine bluish-violet 
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colour Ib obtained if aceto-acetic acid was present in tiie urine. This colour is duv 
to dia/o acetophenone diacetic acid — 

CII,CO.C,H,,N:N'.Ch/CO;OH^ 

a brown substance, insoluble in water, soluble in chloroform, alcohol, and ether. 
I'Vom its alcoholic solution this substance crystallizes in hne violet microscopicii 
crystals. A. G. L. 

Detection and Determination of Nitrotoluene in Nitrobenzene and of 
Toluene in Benzene. P. N, Raikow and E. Urkewitsch. (Chem. Zeit., 19iK 
XXX., -The authors Imve found that potassium hydroxide forms a brown com- 

pound with both nitrotoluene and nitrobenzene, whilst sodium hydroxide reacts only 
with nitrotoluene. Kubidiiini hydroxide behaves similarly to potassium hydroxide, 
and lithium hydroxide resembles sodium hydroxide in its action, which is, however, 
less marked. Nitrotoluene can consequently be distin'^uished from nitrobenzene by 
treatln^^ it with sodium hydroxide. The test is best carried out by placing 0 o grain 
of pow^dcred sodium hydroside and 1 c.c. of gasoline in a te.st-tuhe and allowing a 
small drop of the liquid to be tested to How down the side of the tube. Evei: 
000025 gram of nitrotoluene will produce a brownish colour, wliich may change to 
gray, reddish, or even blue in a few minutes, and is quite unaffected by any nitro- 
benzene present. By comparing th() colour obtained with that given by a known 
auiount of nitrotoluene the <[uantiLy of the latter may be deterinijied with some 
d(‘greo of exactness. 

Benzene may bo examined for toluene by testing the nitrated oil as above. 
The authors find that it is practically impossible to remove toluene completely from 
l>en/eno by fractional crystallization, but that pure benzene can be obtained by 
fractional nitration, toluene being more readily nitrated than benzene. 

A. G. L. 

The Determination of Suspended Water in Naphtha by Means of 
Wyleshinski’s Centrifugfal Machine. K. Charitschkow. {Westnikshiro jr. 
u' ('.<(' htsch., li)()5, vol, I), p. 1S7 ; through Cheni. Zeit., 190(), xxx. [Tiop.], l)d.) — ^ery 
accurate determinations of the suspended water in naphtha can be made by mixing 
the sample with its own volume of benzene and then treating in Wyleshinski'? 
centrifugal machine. The results arc always a little higher than those obtained In 
diluting the sample with benzene and allowing the water to settle out of its own 
accord. A. G. L. 

The Bromine Absorption of Oil of Turpentine. W. Vaubel. (Zeit. offend 
(View., 1900, xii., 107, lOS.)— -The following is an improvement on the author’s 
original method of determining the bromine absorption of oils of turpentine : From 
I to 2 grams of the sample are dissolved in chloroform, about 100 c.c. of water, 
5 grams of potassium bromide, and 10 c.c. of concentrated hydrochloric acid are added, 
and the mixture then titrated with a standardized potassium bromate solution until it 
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.hows the yellow colour of free bromine. The absorption of bromine is at first rapiil, 
ut becomes slower towards the end of the reaction ; the bromate solution should be 
uUed until the coloration persists for half an hour. American oil of turjientine, 
according to the results given, has a bromine absorption of from to dllO, Frmich 
]l\), (juautities approximating to that required for the formation of the tetrahromide. 
.vnilst pinene has an absorption of i2ol. As is shown in the author’s table, turpentines 
ire met with which nearly approach this last numljer ; nioie generally they have 
absorption numbers of from 2:10 to 2d0 ; hence commercial turjientines contain from 
'h t! to 90‘O per cent, of pinene, or some body having a similar bromine absorption. 
Many adulterants’ contain no ]nnenc- Since some of tlie .American turpentines 
iX)lan/e to the left, and the amount or kind of rotation gives no sullicient criterion as 
;o their purity or otherwise, there only retjiains as reliable the bromine ahsorjuion 
Lest. • W. V. S. 

Linaloe Oil. E. J. Parry and C. T. Bennett, ami hniiigist, itHh;, 

iwiii., oM.) — The authors l:ave examined a number of samples of this oil ohtaineil 
'rom the most trustworthy sources, and consider tliat ihe following figures fairly 
represent the analytical data yielded by the best rjuality of linaloe oil : 



\m. 1. 

X... u. 

Na, N,,. i 

No. 

No. ti. 

Specific gravity at 15® C. 

0\^S2 

OsSSl 

O'SSq (l-SS; 

1 0-SN7 

(1 S79 

Optical rotation . 

- i:P 

~ 1 1® 

~11 i(l^ 

- 1 Poll 

1 -- IP 10’ 

listers 

I 1.00/ 

' *■ - /o 


5-,V\ 


' , o 

Linalol 


56u‘’^ 




At least 55 per cent, of 

the oil sliould 

distil between 10-‘ 

) ’ and 20.y 

' (b, whilst 

usually over 60 per cent, is 

obtained. 

The 

optical rotation of the mai 

n fraction.^ 

obtained from genuine oils 

scarcely differs 

fi’om that of the 

oil itself, 

wiiilst th(i 


fractions yielded by adulterated samples possess widely differing rotations. The 
authors do not propose definite standards, but think that tlie above-mentioned figures 
may be of assistance in judging the purity of a sample of linaloe oil. 

W. P. S. 

Examination of Rosin Oil. Utz. {Chon. y.Ar., Pjon, xiii., JS; through 
Chm, Zeit., 1906, xxx. [llcp.], lOS.) — The author has examined a number of methods 
for the detection of mineral oils in rosin oils. He finds that the acetone method is 
useless for small quantities (0 to 10 per cent.) of mineral oil. PinkenePs method 
\Zeits. anal. Chcvi., 1887, 662) gave better results, 1 volume of rosin oil licing 
soluble in at most 17 volumes of a mixture of 10 volumes of alcohol (specific gravity 
0-^182 at 15*5® C.) and 1 volume of chloroform, whilst 1 volume of mineral oil docs 
not dissolve even in 100 volumes of the mixture. Carbon tetrachloride cannot be 
used to separate the two kinds of oils, both being soluble in it. Iloldc’s method 
angew. Chc.m., 1801, 5SS) is useful. It consists in shaking the oil at the 
ordinary temperature with 06 per cent, alcohol, and determining the refractive index 
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of the undissolved oil. Small quantities of mineral oil may be completely dissol\M,j 
by the alcohol, but can be separated again by adding a little water. The presence 
mineral oil lowers the refractive index so much that 1 per cent, of any mineral oil 
excepting petroleum, can still be recognised in this way. The author believes it 
possible to work out a method which depends on treating the oil with concentrated 
;tnd fuming sulphuric acid, and then determining, the refractive index of the residual 
0*^' A. G. L. 

On the Use of Dimethyl Sulphate for the Detection and Determination 
of Coal-tar Oils in Mixtures with Rosin Oils and Mineral Oils, and on its 
Behaviour towards Fatty Oils, Spirits of Turpentine and Pinoline. 
E. Valenta. {ihcm. ZaL, lOOO, xxx., 2GG,)— The author has found that dimetby 
sulphate dissolvua aromatic hydrocarbons, such as occur in coal-tar, in all propoV 
tions, whilst it neither dissolves, nor is soluble in, paraffin liydrocarbons or rosin 
oils. Consequently, the quantity of coal-tar oils added to mineral oils or rosin oils 
may l)e rapidly determined by simply shaking up the sample with one and one-half 
times its volume of dimethyl sulphate in a stoppered measuring cylinder, and notini; 
tlie increase in volume of the dimethyl sulphate. The results obtained are accurate 
to I or at most 2 per cent. If desired, the oil can also be weighed by separatlD^: 
destroying the dimethyl sulphate by saponification, and collecting the residual un 
saponifiable oil as usual. Coal-tar oils may also be determined in a similar way m 
printing and lithographic inks, which contain linseed oil, rosin, etc., by first separatin. 
the pigment as usual, then saponifying with alcoholic caustic soda, extracting thr 
unsiiponifiable matter with ether, aiid treating it with dimethyl sulphate as above. 

Dimethyl sulphate also dissolves substances such as nitrobenzene, nitro-napb 
thalene, etc., used as deblooming agents for mineral oils, and may be used for theii 
extraction. On mixing dimethyl sulphate with fatty oils (olive, almond oils), it^ 
volume diminishes. The contrary is the case with pinoline and spirits of turpentine 
about 30 per cent, of these bodies being dissolved in the dimethyl sulphate. Pinoliru- 
yields an orange solution in the cold ; on heating, it dissolves completely, forming 
dark-gray liquid ; the mixing is unaccompanied by any rise in temperature. Turpen- 
tine gives a colourless solution and a marked rise in temperature. Dimethyl sulphate 
possesses toxic properties, and should not l)e handled too freely. A. G. L. 

The Examination of Raw Caoutchouc. W. Esch. {(himmi ZeiL, lOOb, 
vol. 20, p. 101 ; through Chem. Zeit,, 1006, xxx. [liei).], 101.)— The raw caoutchouc 
is separated by testing with the finger into firm elastic and soft or tarry. Dirt anl 
impurities should be looked for both with the naked eye and a lens, and it should be 
remembered that a quantity of dirt which would absolutely condemn the use of a 
soft tarry kind for many purposes can be easily washed out of a firm elastic variety, 
Cuts should be made in the rubber, and the colour noted ; it should be lighter than 
that of the exterior. If moisture or serum ooze out, they should be tested to see 
whether they will yield caoutchouc. Failure to do this indicates a faulty coagulation 
of the sample. 

The author insists that the actual chemical examination must be made on tbe 
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;ished and dried samples only, not on tlie raw caoutchoiu-, and gives some further 
ietails concerning hia and Chwolles’ method. A. (i. Ij. 

The Volumetric Determination of Uric Acid. A. Ronchese. {Joufn. 
i 'iarni. thini., 1906, xxiii., 336 dlO.) — I no acid is oxidized bv iodine at the ordinary 
temperature in a medium rendered alkaline by potassium bicarbonate, borax, or 
other substance without action upon iodine, each uiolecule of uric acid re<juiring 
t'A'o atoms of iodine. Thus each c.c. of iodine solution is tajuivalent to 
oiKH-l gram of uric acid. In using the method with urines, it is necessary to 
<-.‘j*arate the uric' acid from other bodies that might act upon the iodine - r.^., by 
prucipitating it as ammonium urate in the following manner; lOi) c.c. of ihe urine 
are treated with Id c.c. of ammonium hydroxide and Id grams of ammonium 
chloride, and the mixture allowed to stand for tliirty minutes. The precipitated 
mate is collected and washed with a solution containing Idt) c.c. of ammonium 
Irwlroxide and IdO grams of ammonium chloride per litre, and llien suspended in 
Viiic.c. of water and dissolved by the addition of dilute acetic aciii. The solution 
now rendered strongly alkaline by the addition of ‘JO c,c. of a saturated solution 
of potassium bicarbouate or borax, and titrated with a solution of iodine. The 
number of c.c. used, multiplied by O-QSl, plus OOl gram ulie correction for the 
solubility of the precipitate during tlie washing), gi\es tlie amount of uric acid per 
litre. The results thus obtained are in close agrei-mmit with those gi\en by the 
Salkowski-Ludwig method. The presence of allmmin has no appreciable (dTect upon 
the determination. (’. A. M. 

The Determination of Small Quantities of Ammonia in the Presence of 
Urea. Frenkel. {BuU. Soc. CJihn., xxxv., JoU. Jol.)--Tlie di-awback of 

Schlusing’s method of liberating the ammonia by imuiiis of luilclum liydroxide in tlio 
cold i.s that as long as sixty hours are reijuired for complete absorption of tlie 
ammonia in the standard acid. The author, however, iinds tliat a determination can 
be made in two hours by passing a current of air ihiough tlie (lask, the air itself 
having first l)eeu freed from ammonia by passage through sulphuric acid, and from 
carbon dioxide by passage through potassium hydroxide solution. Test lesults 
4 U 0 ted show that the whole of the ammonia is expelled from the solution under 
examination within two hours, and that no fresh ammonia is produced from the urea. 

C. A. M. 

Rosin Size Analysis. Clayton Beadle and Henry P. Stevens. {Chn7u. 
Avu;s, 1906, vol. 93, p. 155.)— In the usual method of determining moisture in rosin 
size, which consists in determining the loss in weight when the size is heated in a 
fiat dish or clock-glass at 100® to 110® G,, any spirit of turpentine left in the rosin 
may volatilize and cause too high a result. To see whether this error is serious, the 
authors have determined the moisture in other ways : (i) Tne size was heated in a 
glass flask placed in an air-bath ; the flask was connected to a condensing tube, the 
end of which was bent down aad dipped for a short distance into a burette previously 
filled up to the 50 c.c. mark with water; the volume of water distilled over, as well 
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as that of the turpentine, was rlirectly read off, (2) The loss in weight of the flask 
used in method (1) was noted. (3) Water was determined by difference after 
determining total rosin, total soda, turpentine, and other mineral matter in the 
The mean values obtained by the dilTorent methods on a sample of size containing 
0':U [)er cent, of turpentine were : (L) 3<S‘7d, (2) :TJ*oo, (3) 30’8l per cent, of raoistur.-. 
The usual method gave ‘VJ-o per cent. The authors infer that for samples of size 
containing only small amounts of turpentine the usual method is sutliciently accurate. 

A. (i. L 

On Methods of Disting'uishing* between the Pitch from Brown Coal-tap 
and other Pitches. E. Graefe. [Chem. Zeit., TJ06, xxx., 298.)— Pitch fro-.j 
brown conl-tar, including both the “ goudron ” loft by the distillation of the tar atid 
the. acid-pitch obtained in the purification of the distillates with sulphuric acid and 
soda, can be distinguished from most other kinds of pitch by its high content o: 
phenols. This may be easily recognised by boiling 0*2 to 0 d gram of the pitch wit/i 
d to 10 c.c. of normal sodium hydrate solution, tillering, and adding to this solution 
a few drops of a solution of diazo- benzene chloride. The appearance of a red colour 
or pr(?cipitato indicates the presence of phenols. Pitch from wood-tar also contaiiK 
an appreciable ({uantity of phenols, Imt may be recognised by the acidity of tla- 
vapours given off on distillation and by the incomplete solubility in benzene. 

For the determination of the melting-point of pitches fusing at a high tempera- 
ture {20{P (h), the author modifies Kriimer and Sarnow’s method as follows: Oiu; 
ond of a melting-point tube is closed by a cork ; the usual (juantity of pitch is tlicii 
placed in the tube and covered with a layer of d grams of mercury. The pitch is 
melted over a naked flame or in a paiallin bath, and allowed to cool. The cork is 
then removed, and the tube lieated as usual in a bath of paraflin, the layer of air 
below the pitch protecting the latter from the solvent action of the paraflin on it. 

A. G. L. 

Examination of Paints. J. R. Moechel. {Chon. Trade Jonrn., 1906, xxwiii., 
2dd,) — Of twenty tests, the first eight, which were applied to plates of glass, wood, 
tin-sheeting, galvanized iron, or sheet steel, 1 inch by 6 inches or 2 inches by d inches, 
coated with the paint and allowed to dry for eight days at the ordinary temperature, 
determine the resistance to various reagents— viz. (1) ac.d^, by immersion in 10 and 
2d per cent. HCl, 11.80.^, and UNO,,, for twenty-four hours at room temperature, and 
a second series for two hours on the water-bath ; (2) acid James, by allowing the 
fumes of hot HCl, H.,SOj, and 11X0.^ to play directly on the paint for three minutes; 

(3) alkalies, by immersion in 10 and 25 per cent. NaOH, both at room temperature, 
and on the water-bath for fifteen minutes, noting appearance after standing one hour; 

(4) ammonia fames, by blowing air for five minutes into a wash-bottle one-fourth full 
of strong NILOH, having a short stem funnel through the cork, on which is laid the 
painted surface; (5 and sulpharous James and hydrogen sulphide, by treating the 
painted surface for thirty minutes with S0^> or as described with NH,OH ; 
(7) steam under pressure, by exposure for one hour at 18 to 20 inches from the boiler 
safety-valve; and (8) free steam, by subjecting for twelve hours to steam from a 
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■^^ater-bath. The S 2 )rcadifuj and cocerubj cajhicitst:'^ are measured respectively by the 
iinount of paint used, and the number of coats re(|uired to obtain opaqueness. Tlie 
, y.-pncenting power is determined by applying a double coat to plates of sheet- iron, 
thoroughly polished with a dry powder, allowing to dry for eiglit days, and then 
bosening the coat of paint by placing the plates face downwards upon a boiling 
water- bath for about twelve hours, drying with filter-paper, and linally for one hour 
at 100 C,, employing a little CHC'l.., if necessary, to itelp loosen the edges. With 

paints no rust should be found on the polished metal, of -Oyo/y should bo 

observed, and the elnstu-itu tested by bending and robending painted strips of tin 
sheeting and thin, Ilexible drawing-paper, covering them witli a glass plate, and 
weighing down for twenty-four hours with a block weighing '! to 5 pounds. The 
r< netration into icood is ascertained by applying two coats of jiaint to strips of white 
pine-wood, some air-dried, others dried in the water-oven for three hours, cutting the 
?trips crosswise and lengthwise, and examining tlu‘ sections with a good lens, and the 
power of precentiivj absorption oj icolcr by painting air-dry blocks of the material to 
he rendered waterproof, weighing them, and tlieu boiling in distilled water for thirty 
minutes, drying with blotting-paper, and again weighing. Jdhesnoi of the paint is 
tested by applying a vacuum to the surface, and tho jinao’s'i ></ I'ljDiyn! by placing a 
small amount upon a glass plate, pressing clown with anotlier glass plate, standing 
both plates on end and allowing the paint to run, when, after one hour, no s(q)aratioii 
uf pigment particles should appear for at least an inch of «lawnward siirfacue The 
c\3.ct s/iadc (ind tint of eoioiir arc examined by comparison with standards on micro 
scopic glass slides, the two colours being placed side by side just touching each other, 
and viewed first over a white, then over a black surface, hiiially, the effects of fin/ 
r.nit and of a naked j(<unc are oh.served, the former by siihiccting painted glass, wood, 
or metal plates to temperatures of 100^, dOOh d0(h’ < for om; lumr each, :ind the latter 
by exposing the painted surface to various gas-burners, of approxiinately known 
temperatures, for periods of one, two, and three minutes. \\ . H. S. 

INORGANIC ANALYSIS. 

On the lodometric Determination of Copper. Paul Gerlinger. {Zr.iis. 

''mtTc. ChevL, 1000, xix., btfO.) — In order to obviate the uncertainty ol the end jioint 
in the iodometvic detornnnation of copper due to the presence in the liquid of a largo 
precipitate, the author adds a sulliciently great excess of potassium iodide to retiissolvo 
the whole of the cuprous iodide first precipitated. For 0 - gram of copper, at least 
10 grams of potassium iodide (added in the powdered state; are necessary, and tlie 
hulk of the liquid should be kept low. Ho also finds it unnecessary to boil the 
li(juid after the neutralization of the acid liquid by ammonia, as recommended by 
Low, provided no lower oxides of nitrogen are piesent. Working on pure copper 
solutions, the author obtained very exact values by his method. A. 0. L, 

On the Determination of Copper as Thiocyanate. Ernst Murmann. 

iOesterr. Chem. Zeit., 1906, ix., 07.)— The author has obtained good results by weighing 
the cuprous thiocyanate dried at 100^ C., in a Gooch crucible. Large excesses of 
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thiocyanate and of sulphurous acid should be avoided, and the precipitate should Ir 
washed first with a liquid containing potassium thiocyanate and sulphurous acid, anl 
finally with a little alcohol. A. G, L. 

Detection of Traces of Copper in Distilled Water. K. Ebert, 

/eit., IDOd, XX,, DO'S; through Journ., 1900, Ixxvi., 3s7.) — About dOO c.c, o; 

the water are treated with a few drops of amiiionia, and then filtered three times 
through a plug of eotton-wool. A faint green colour on the cotton wool indicates 
the presence of copper in quantity too small to be detected by hydrogen sulphide or 
potassium ferrocyanide. P. S. 

Comparison of Wet and Dry Assay of Gold Telluric Ores. W. F. 
Hi lie brand and E. T. Allen. (Chnn. Kctrs^ HiOO, vol. 93, pp. 100, 101, 109-111. 
121, 122, and 132-131.) Working with ores containing 0-i)7 to 0-09 per cent, telluriui:: 
anti 0 (Jd to 0*00 per cent, gold, the authors find that, provided slag and cupel losses ait 
corrected for, fire assay by crucible gives results equal to those obtained by pre- 
cipitating the gold by ferrous sulphate, after extracting with nitric acid, filtering, 
adding bromine water, evaporating nearly to dryness, digesting the residue with IICl, 
and evaporating two or three times with further quantities of IICI. An investigation 
of the errors occurring in tire assaying and parting, made on proof gold and silver 
from the United States Mint, lias shown that the slag loss is very small, as is also 
the cupellation loss by vohuilixation except at high tmnperatures. The loss of gold 
hy absorption is considerable, being largely influenced by slight changes in tempera 
ture, and greater with pure gold and alloys poor in silver than with those containin.: 
much silver. A higher temperature at the end of cupellation with gold beads than 
witli silver is unnecessary, the most exact results being obtained when feather 
litharge was still abundant at time of brightening, and nothing is gained by leaving 
gold beads in tluj inutile lor .-.oine time after brightening in order to remove last traces 
of lead. The error due to retention of lead in the beads is important, 0‘o0 and 
0-37 per cent, of lend being found respectively in two cases. Bilvcr is completely 
removed from (juartation alloys by nitric acid, but only after three or more extrac 
tions. Admixture of pure nitrous acid with the nitric a(-id used in parting has no 
appreciable effect, and ;iny slight trace of gold dissolved by pure nitric acid is 
negligible. W. H. S. 

On the Separation of Tung’sten from Tin. Ed. Donath. (Zdls. anjev. 
('liotL, 190C), xix., 173.) — The recent publication of Angenot’s process (Analyst, this 
vol., p. Hd) lias induced the author to call attention to his own previously described 
and simpler method of effecting tliis separation. The mixture of stannic oxide and 
tungsten trioxide is heated to redness for fifteen minutes with zinc dust or filings in 
a covered porcelain crucible. The porous mass obtained is transferred to a beaker 
and warmed with dilute hydrochloric acid ( L to 2) until all the tin has dissolved. 
xvheD the liquid is cooled somewhat and cautiously treated with powdered potassium 
chlorate until the blue tungsten oxide has been completely oxidized to yellow tungstic 
acid. After diluting the liquid with at least one and one-half times its volume of 
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water, it is allowed to stand for twenty-four hours, when the tungstic acid is filtered 
::V washed first with water containing nitric acid, then with water containing 
ammonium nitrate, ignited and weighed. If necessary, tin can be determined, as 
usual, in the filtrate. A. (i. 1>. 

The Direct Titration of Zinc by Means of Potassium Ferrocyanide. E. Mur- 
mann. {Zeit.aiud.Chem.^ldOij, xlv., 174-131.) -The drawback of the ordinary nietliod 
.!> which the end-point of the reaction is determiued by “ spotting’- can be obviated 
by adding 3 to 5 c.c. of a 1 per cent, solution of uranyl chloride to the hot solution 
■ IiK'i to loO C.C.). The change of colour from brown to bluisli-gray is very sharp when the 
- >liilion is nearly boiling, and Ovi c.c. of the ordinary zinc solution gram pcrc.c.) 
I- -uliicient to produce it when th(i excess of potassium ferrocyanide is titrated back. 
The ferrocyanide solution is prepared by dissolving -bMl grams of tlie ])uro crystalline 
.-alt in a litre. Experiments to determine tlie intlucncc of salts ami acids showed 
u'.'M considerable quantities of salts, including ammonium chloride, cause only a 
-!;ght increase in the ar^iount of potassium ferrocyanide consumed, and tliat the 
of hydrochloric acid is also small, provided its qiiantily does not exceed 30 c.c. 
0 ! specific gravity 1'075) to 100 to 150 c.c. of li(|uid. Tree nitric acid must not be 
niesent, and it is therefore advisable to use uranyl cliloride instead of uranyl nitrate. 
For the determination of zinc in zinc blend, 2-5 grams of the sample are dissolved in 
hydrochloric acid with the addition of a little nitric acid, tlio solution filtered, 
L-vaporated with sulphuric acid, filtered, treated with hydrogen sulphide, filtered, and 
oxidized with bromine. It is then filtered into a 500 e.e. Mask containing 100 c.c. of 
annnonia solution and 10 c.c. of concentrated ammonium carbonate solution, again 
t'.ltercd, and finally made up to the mark. A definite (|nantiLy is taken, treated with 
» c.c. of the uranyl chloride solution, and, after neutralization, witii 10 c.<'. of hydro- 
chloric acid (specific gravity 1 075) titrated at an almost boiling teitiperatiire. 

C. A. M. 

The Determination of Manganese in Cast Iron and Steel. 0. Brichant. 

i <lc Chim. (iiiai, 190G, vol. 11, pp. 121-127.) - The following modification of 
"'chinidt’s ammonium persulphate method is recommended as the most snitaldc for 
aboratory vs’Ork. It is baGed upon the conversion of tlie manganese into permanganic 
-icid by ammonium persulphate in the presence of silver nitrate ; 

(NH J ,S.,0, 2AgNO., - Ag ,S ,0. ^ 2N 1 1 . N 0 „ 

Ag,S.,0, 211 ,0 - Ag.AX + 2 1 1 ,SO., 

3Ag,,0 ,-f Mn(NOj, + IHNa - HMnO, + OAgNO, -f 211,0. 

(a) Steels . — One gram of steel filings is dissolved in nitric acid of specific 
;;ravity lT3o, and the solution diluted with sufficient cold water to bring the tempera- 
ture to about 50^ C., and then treated with 10 c.c. of a p, solution of silver nitrate 
'■-nd about 0’2 gram of ammonium persulphate, and heated until the rose colour dis- 
appears. The liquid is then decolorized with ferrous sulphate solution, cooled to 
?*bout GO® C., treated with a fresh portion of ammonium persulphate, shaken, and 
-liowed to stand for about ten minutes. The whole of the manganese will then have 
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been converter] into permanganic acid, and the liquid, when cold, is titrated w;: . 
standard sodium arsonite solution until the violet colour disappears. 

(//) (jLst fi'on containing Icsa than 2 per (ient. of Manganese . — One gra;:; ,, 
dissolved iti 2.J c.c. of nitric acid, the solution diluted with cold water and hltei' , 
from silica and graphite, and the manganese determined as in the case of steel. 

(<■) Spiegel and Fe/ro-Manganesc. --Ono gram is dissolved, the solution made u- 
to 2'JO or oOO c.c., and the manganese determined in 2-'j or dO c.c., after the addiiio: 
of 2 j c.c. of nitric acid. 

The sodium arsenite solution is prepared by dissolving G O gram of arsen’oL 
acid and G grams of sodium bicarbonate in 2d0 c.c. of water and diluting the soluuc: 
to a litre. It is standardized by dissolving 0 278 gram of manganese dioxide i 
Id c.c. of strong hydrochloric acid, adding 2 to 0 c.c. of strong sulphuric acid :il 
evaporating the solution until the appearance of white fumes, after which it 
cooled and made up to a litre with water. I’ifty c.c. of this solution (=0 01 gn; 
of manganese) are treated with 10 c.c. of silver nitrate solution (17 grams per hte 
2d c.c. of nitric acid (speclOc gravity T20), and about 1 gram of ammonium p- 
sulphate, and the wliole heated to about 00^ C., cooled, and titrated. The met!: . 
is stated to be more rapid than the expensi\ e bismuth tetroxide method, and to y:u.: 
very accurate results. C. A. 

Derangement of a Public Water-Supply by Manganese Sulphate. 

R. Woy. {^eit. ojfcnil. Chem., 1000, \ii., 121-127.) -lip to the beginning of the yo,. 
lOOd the town of liroslau, Silesia, had been supplied with water drawn from 
river Oder and filtered through gravel. bVom that time, however, a new a;., 
apparently more satisfactory supply was obtained from the surrounding country, f- 
use of the filtered river water being abandoned. About March 28 of this year . • 
extraordinary change in the character of tlie water was noticed, the peculiarity ui'’- 
noticed hoiug an unpleasant taste. On analysis the water was found to havt; 
slightly acid reaction, and to contain a considerable quantity of manganese, t:- 
normal amount of sulphates in tiie water also showing an increase. The quantity x 
manganese present varied from day, the maximum found being OT09 gram of ma: 
ganous oxide (MuO) per litre. The source of the manganese salts has not yet be-’ 
investigated. W. V. > 

On the Quantitative Determination of Cyanate in the Presence oi 
Cyanide. Wilhelm Wild. {/cits. anal. Chem., 1900, vol. xlix,, p, 122.)-— Confirm: . 
llwan’a statement {Journ. Sue. Chan. Ind., xxiii., 211), the author finds that 
solubility of silver cyanate in pure water is very considerable, amounting • 
O'OOTo gram in 100 c.c. of water at 22 C. In solutions containing excess of silvc-' 
nitrate, however, the solubility is very much less, being only O'OOOfi gram in lOO v - 
of approximately ,7\y silver nitrate solution. He consequently proposes to determ:: - 
cyanate in the presence of cyanide by precipitating with an excess of standard sih'^: 
nitrate in neutral solution, making the liquid up to a definite volume, and titrati-^ 
the excess of silver present in an aliquot part of the filtered solution. On anom? 
portion of the sample the cyanide only is determined by precipitation with sib" 
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. .;..ue in nitric acid solution, the dilTerence between tiie two values being taken as 
i.it' to cyanate. Any carbonate present in the sample is removed hy calcium nitrate 
,.;jre making the first titration. A. (1. L, 

The Preparation of Pure Chloric Acid for Analytical Purposes. V. 
Bernard. (-1//;;. dc Chim. unai, 190(5, vol. 11, pp. Si, solution of SOO grains 

; pure barium chlorate in 1,700 c.c. of water is trcaiinl with 9 hi giuins of pure 
- ilphuric acid {GO^ Bo.) added little by little, whilst the tlask is cooled in a current 
;; water to prevent the liquid becoming hot, with the consequent formation of per- 
:;:oric acid. The barium sulphate is removed by tiltering the liquid through purified 
>k‘Stos with the aid of a pump, and the almost colourless fiUnvLe (1,700 e.c.) can 
f.: used for oxidizing purposes in the place of nitrie acid or potasduin chlorate. It 

the advantage of being decomposed without residue in the presence of hydro 
-.Ijric acid. ('. M. 


APPARATUS. 


^ew Form of Calcium Chloride Tube. A. E. Hill. (/‘mc. ciwm. Soc,, 
vol. p. H7.) — The apjmratus consists essentially of an inner exit Lul>e, .-X, fused 
:;:m a larger tube, B, which has a side-tube, 11, 
vrovided witli the usual form of bulb. Botli tubes 
ire filled from the bottom, G, with finely-granulated 
calcium chloride, above and below which are placed 
pluf's of glass wool, and the whole closed with :i 
cork, wliich is cut off llush wuth the bottom of the 
:ube and covered with sealing-wax. The spac(“ 
in iff above the side-tube, E, is left empty, to allow 
■buusion of the water vapour before it comes in 
contact with the calcium chloride, thus insuring 
nufortn wetting of the latter. The advantages of 
the tube are (1) a double scrubbing action obtained 
vuh a comparatively small amount of calcium 
ctiloride ; (2) its compactness and strengtli, there 
b'jing no fragile bend, as in a U-tube ; and (■>} the 
of emptying and refilling, and of drying before 
''Vtighing. The apparatus is manufactured by Baird 
and Tatlock, wdio have registered the design. 

W. If. S. 



Mag'nesia Apparatus at High Temperatures. E. Wedekind, {(dum. 

IbbO, XXX., 329.) — The author gives the results of .some experiments on tiie behaviour 
It high temperatures of articles made of magnesia supplied by the Royal Berlin 
I’orcelain Factory. He found that they stood the action of the electric arc well, fusing 
-uly at the parts actually touched by the arc, but would not stand in fused thermite. 
They also require careful heating and cooling if they are not to crack. The author 
believes that magnesia articles will not come into general use owing to their high 
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price, coupled with the fact that as a rule they can only be used once, as fusta 
Hubstances adhere to them. For experiments with the arc he strongly recommen.u 
blocks of magnesite bound with iron, as supplied by the Frankfurter Gold ur,: 
Silbcrscheideanstalt. These may be used up to sixty times before being destroytil, 

A. G ” L 


Delivery Funnel for introducing’ Liquids under Increased or Diminished 
Pressure. T. J. Bryan. {Jotim. .hner, Chem. Soc.^ 1006, xxviii., bO.)— Thn,, 
forms of funnel are described, the principle being the same in each— viz., that o:. 
opening the tap the pressure on the upper and lower surfaces of the liquid in 



funnel shall be the same, wheihe: 
greater than that of the atmosphe: . 
due to increase of pressure in li. 
generating llask, or less, as in frac- 
tional distillation in caciio. 

Fig. I shows a dropping funnd. 
whose tube, B, which should l||| of 
small bore, and not exceed 4 inchc: 
in length, passes through and i; 
sealed to the tul>e, A, at F, the sidt.- 
tube, C, with a glass tap at D, bein.' 
fused into the funnel at K, and into 
the tube. A, at F. The funnel ha* 
an air-vent in the stopper at H, and 
is fitted into the llask by means of a 
stopper passed over the tube, A. 
When I and II are closed, and 1) i- 
open, the pressure existing in tb'. 
flask is exerted through A and (' 
upon the upper surface of the liquid 
in the funnel ; and on opening I, the 
same pressure being applied to its 
lower surface also, the liquid Hows 
down through B, under a pressure 
dependent only on its specific gravity, 


the height of its column, and the capillarity of the tube, B, which last may be 
neglected. The speed of delivery may be regulated by the tap, and a continuous or 
intermittent How of liquid is possible so long as a single drop remains in the funnel. 
By closing D and I, and removing the stopper, fresh liquid may be introduced into 


the funnel. 

Fig. 2 is a modification of Fig, 1, fitted with a Walter’s dropping device, and 
the side, M, is useful when it is required to replace air in the apparatus with 
some other gas, or when it is undesirable to discontinue distillation m cacuo after 
refilling the funnel, in which case the funnel is exhausted through M, while D, I, and 


H are closed. 
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A cheaper form of the apparatus may be obtained, suitable for cases in which 
;he reagents employed do not attack rubber, this latter being employed for making 
;o:nts, etc. \V. 11 .s. 


4 * 4 * 4 * + 

REVIEW. 

Food Inspection and Anai>ysis fou 'nu: Tsi: or lo io Anai.ysts. IIkam h 
Offk’eks, Sanitaky Chemists, and I-'ocd I A oMniisrs. Ity AuiKUT 11. 
Leach, S.B. (New York : Wiley and Sons. London : Chupnian and Mall. 
Price dls. Gd.) 

The scope of this work is wider than that of many of the books on food aiiiLlysis 
v-'iblisbed in this country, embracing other matters rclaling to the control of the 
food'Supply in the United States of America. The book seems wrll adapt(‘d to 
inee^be wants of those for wliom chiefly it has been wriium. It isenpiously niipplied 
witl^eferencea, especially as regards American publications, and also (lerman ; but 
.iS regards British work and publications, the references are certainly b‘ss complete. 

In the author’s country the working of the Pood .\cts is in some respects in 
Mvance of what, so far. has obtained heni. Many of the States ba\a: in local laws 
idopted standards for milk and other articles, wliile ('ongress in I'.UI,; empowered ilic 
'Secretary for Agriculture to draw up from time to time schedules giving limits and 
standards for many articles of food. American writers are apt tu nssume that wo 
.lie in like position, and hence the author speaks of British standards f(»r vinegar and 
■ther articles, which at present do not exist. 

In the preliminary chapters the duties of the Food inspector and of the Public 
or Ollicial Analyst arc considered, also the fitting and equipment of the food 
laboratory, followed by a general classification of foods. The system of inspector^ 
lockers, described on p. 7, may be suggestive to our home authorities. 

Under the fitting of the laboratory a formula is given for the aniline Idack 
staining of laboratory tables, where the aniline solution is too strong for use. 
Sixty-five grams of water probably means (do grams, as in the second solution 
•pp. 13 and 14). 

The description of general analytical methods is fairly complete, hut tliose for 
the estimation of arsenic might have been written before the arsenic scare liere in 
1900. The great advances then made in the application of the Marsh test are 
Ignored, and the mirror test method is ascribed to Sanger in 1^00, though ho used 
•or comparison test solutions of arsenic, 0 01 mgm. As in ) c.c. (or 1 of As in 100,000 
of solution). In the modern methods, 1, % 'h of such a solution would 

iiive mirrors so dense as to be indistinguishable, unless only a small fraction of 
the arsenic was deposited in the mirror. Tests capable of detecting -Uj oi" even 
3 grain of As per gallon must be some hundreds of times more delicate than the 
Method described by the author. 

In subsequent chapters no mention is made of the possible presence of arsenic in 



212 


THE ANALYST. 


malt derived from the fuel used in the malt-kilns. The presence of arsenic in vine-;:&: 
is referred to, but not in other orj^anic acids, nor in glycerine. 

A very full account is given of milk and milk products. Oljviously the minimu;.. 
water in milk, given as per cent., is a misprint for a lower number. Onepa^> 
devoted to the “so-called ’’ Adams' method, quoted without reference, while five pa^--; 
are allotted to the Wollny Milk Fat Kefractoineter. This surely cannot indica:. 
their relative importance. 

In the estimation of milk-sugar, the Laurent instrument is referred to ali:;c •. 
equally with the Soleil-Ventzke, but in the chapter on sugar tlie latter only 
described in its various forms. In this chapter an error in the conversion table 
noticeable which I find in other American books. 1'^ angular rotation is not equi! 
to 0'7.M 1° Wild's (sugar scale), but to ten times as much — 7‘-j11°. 

Jiiitier is relegated mainly to tlie chapter on edible oils and fats. Whi! 
Ifelmer and Angell's names are given in the list of references at the end of th. 
chapter, only ten lines are given at the beginning of the chapter to their pioneer wor7 
The author speaks of the Keichert-Meissl number as “ conclusive.” Unfortunately 
extended experience docs not show any one test as being quite conclusive, 

Phytosterol and cholesterol are referred to and described, but no meniion > 
made of the acetate method for the identilication of phytosterol, nor is av;. 
reference made to the possible efiect of tlie feeding of the animals on the milk a: i 
other products obtained from them. 

The chapters on ilesh foods and eggs give much information useful to inea: 
and market inspectors. The detection of preservatives in meats, fish, etc., ^ 
indicated, also the distinctive characters of liorsetlesh, but nothing is said about t!.*; 
vexed question of the influence of tuberculosi-s or other germ diseases on the whoL 
bomeness of the milk and products from animals so infected. 

There arc interesting chapters on cereals, vegetables, and fruits ; on tea, coffa'. 
and cocoa, and on spices. These are freely illustrated both in the text and 
numerous plates at the end of the bouk. Some of the illustrations are wanting : 
clearness, but they indicate wdiat each analyst should do for liimsf^lf— prepare his ow:. 
slides of pure materials and mixtures for comparison, without relying too much.:, 
any book illustrations. 

Chapters on alcoholic beverages, vinegar, food preservatives, and tinned ana 
canned foods, are also included. On p. ddO the specific gravity of a de-alcoholi/ea 
liquor is given as 0 If this is compared with water =1, there is obvioudy 

some mistake. Probably the chapter ou alcoholic liquids was written before so much 
attention was drawn to the subject by prosecutions for selling impure spirits, ana 
this may explain why only the Kose method for the detection and estimation of th= 
higher alcohols is given in the text. 

On the whole, the book may be recommended as giving a good account of 
experience and practice of .American laboratories in the analysis and examination o: 
food. T. F. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

Th;: monthly meeting of the Society was held on Thursday evening, .lune M, in tlio 
Chemical Society’s Rooms, Ihirlingtou House. TiiC Rresident, Mr. R. .1. Hevan, 
occupied the chair. 

The minutes of the previous meeting were read and coniinned. 

(ertificates of proposal for election to niembcrship in fa\our of Messrs- 
W Dickson and G. W. MonierAVilliains, I>..\., rh.I.)., wta-e read for the seeond 
lune. 

Messrs. H. G. Harrison, iM.A., ]u, MWlur, and T. W, Passmore, rh.l>., were 
ivrted members of the Society. 

The following papers were read : “ An 1 at in in alien of ihe Methods of Milk 
\nalvsis used at the Government Haboratory in (onneclion with Samples of Milk 
o-ferred under the Sale of Food and Drugs .\cts,” by il. Droop Richinond^^and 
ii. H. Miller; “On the Rxamination of Idnsecd, < and otlier Oils, by 

:;T. Thomson and H. Dunlop: and “On the Dornposition and Valuation of Oils 
•or Das making Purposes,” by Raymond Ross and -R R. Leather. 

^ ^ ^ 

A NEW METHOD OF ESTIMATING MOISTURE, WITH SPECIAL APPLICATION 
TO MOISTURE IN CORDITE AND OTHER SUBSTANCES CONTAINING 
VOLATILE MATTERS OTHER THAN WATER. 

J3v 1'. V. 

(Rcatl at Mcf.iniij, A jin' -1, LkiR.) 

L' a paper on ammonium o.valate, which I bad the honour to read bOore. this Society 
:n .lune last, a method of estimating moisture b}- means oi calcium carbide was 
t.-ientioned, and it was stated that experiments were m progress to apply the method 
:uore or less generally. These experiments having been now completed, I beg to lay 
lesults before this Society. 

A series of experiments was first undertaken to standardize the process. With 
■Us object ammonium oxalate 'x-as chosen, as affor.Iing the most convenient and 
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ficcurato method of weighin;,^ out a definite quantity of water, since the proponio-: 
contains is accurately known {12 07 per cent.), and there is no tendency to loss - 
evaporation during weighing. 

Various weights of the salt, from 0'2-j to 0-56 gram, equivalent to 0(1] 
007 gram of water, were taken, the quantity being weighed out in a tube of ak .• 

I cm. diameter and about 12 cms. long; the salt was then covered with a i>. 
layer of sand,* and calcium carbide filled in to a depth of about cms. T:; 

tube was them connected with a nitrometer containing a saturated solutioD ; 
common salt, and the apparatus adjusted to zero with the tube hrouglit to a kuo.-., 
temperature by immersion in water. The tube was then immersed in a water barb 
Fi temperature of 100' C. to a depth of 7 or H cms., and the heating continued lu;; 
no further evolution of gas could be obser\ ed. The tube was then brought back ■ 
the original temperature and the volume of acetylene measured, the temperature a: 
pressure being noted. 

As tile mean of tea experiments, in the last three of which the water w - 
weighed out direct, it was found that 1 c,c. of acetylene at N.T.P. was equival*:: 
to ()•(){) 172d gram of water. The theoretical number would lie 0-U01G2, bui ; 
the temperature of boiling water the hydiate of lime formed retains a small p; 
portion of water above the one molecule. As, however, the amount of hydi r 
of lime formed is always proportional to the amount of acetylene evolved, ih* 
relation between the amount of acetylene produced and the excess of water retail;' . 
is always the same. 

The following table gives the results obtained; it will be seen that the variatio:' 
are small, and that the process is therefore of ade<iuate accuracy ; 


^Veiglit ot Amount of 
Uxy^en tukt ii. 

W'Uglit of W'alei 

Aniuniit I'ouml. 

Kriin 

0-21d0 gram 

OdXlOS 

0-0311 

+ 0-000:1 

0;]003 ,, 

0-03S0 

0-037S 

- 0-0002 

o-aiho ,, 

0-0401 

0-0400 

-0-0001 

0 3233 ,, 

0-0410 

0-0413 

+ 0-0003 

0*dH90 „ 

0-0020 

0-0619 

- 0 0002 

0-5020 ,, 

0-0636 

0-0634 

-00002 

0-5505 „ 

0-0705 

0-0703 

-0-0002 


0 0651 

0-0649 

-0-0002 


0-021)S 

0-0301 

+ 0 0003 


0-0627 

0-0625 

+ 0-0002 


The moisture in cordite was then estimated in exactly the same way, cordite 
ground as for analysis, being substituted for the oxalate, and from 1 to 2 o grait;^ 
being taken. The total volatile matter in each sample was estimated at the suet 
time by the official method. The following are the results : 

* Tlu! aami is tisod to pfevtMit eonUct between tlie oxakte and the caleiiim carbide, which mii:- - 
cause I0.S.S of acetylene at ordinary temperatures. See paper on ammonium oxalate. 
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( -! tliie M . D. 
r.jL'lito M,I). . . . 

( returned from India 
iir-t sample after softening 
witli acetone for grinding... 

. jrdite Mk. 1, recent, si/e ifO 
I .iidite Mk. 1, si/e ‘dO, old ... 
i jrdite M.I),, recent 
rT<lite M.I)., old 

Ill ordt-r to tA'St the accuracy of these results the following eeperinients were 

I.r) Two samples were exaiiiinea, eacl. in duplicate, in order to see whether tlie 
n '^ults were concordant. 

(fe. A sample was taken and the moisture estimated as before ; the e\).erii, lent 
'.vi. then repeated with another portion, to which a droii of acdonc had been added 
alter weighing, to find out the effect, if any, of the presence of tin, body, 

mi A portion, previously dried, was weighed, exposeil to nmist air and again 
'V“i‘^iied, and the moisture so absorbed estimated as before. 

The results were as follows : 


S.'iriijtic II. 

0-1 1\ per cent. 


S.itijji],' I 


first experiment ,,, 0- MH per cent. 

^‘•cond experiment ... O-Mb 


o-ll 

0-J9 

I’m t Vn 
0 lL> 



(>4> 

9-:!h 


(1*1:1 

5; >9 

()-(i() 

1-79 

11-117 

(1-1 ! 

0 1(1 

0-10 

(1-10 

(i;5(i 

!01 

n:;[ 

o7(i 

u-s) 

0-1 I 

OMi; 


ih) 


Sample IH. Sample IV'. 

0‘41G per cent. Water absorbed ... 0-345 ]>er cent. 

acetone ... ... 0*419 ,, Water found ... 0*344 


The method has also been applied to other substances, and found very useful 
^ the case of a mixture containing a volatile constituent, such as naphthalene or 
-anphor. 
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For instance, about 0’2-'> grain of naphthalene was taken and 0'0'2.>j 
of water added ; the moisture estimated by the above method came to 0 02G grai:;. 

Again, in an explosive containing such ingredients as ammonium oxalate '• 
rnagnesium sulphate, the total moisture can he rapidly estimated by this meth : 
whereas it takes a long time — several days in many cases — for these salts to lose u. 
their wnter of crystallization in racno, especially in such explosives as gelignite. Tn- 
water present as moisture can readily be calculated when the proportion of the s i; 
has been estimated. 

I'lxperiments are now in progress to find out whether the method can be appL; 
to volatile licjuids. 



Experiments made in yet another direction with the view of distinguishi:;: 
if possible, between water not in combination and combined water have yieK;:’ 
results which may prove to have some useful application. These experiments 
carried out exactly as described in the paper on ammonium oxalate, except that • 
salt was taken in a moist condition, a known weight of water having been added, a - 
the curve, representing the rate of loss of water at constant temperature, obtimU'« 
The results show that the proportion of LincoM:bined water can be separated vi.7 
approximately from the combined water by means of a sharp change in the ?ter;- 
ness of the curve, which occurs directly all the uncombined water has been driven c" 
It might be thought at first sight that a salt when so heated would lose 
water only until all this bad been driven off, and that it would only then begin to 
combined water. From the few experiments made, however, this does not appear n 
be the case ; but, on the contrary, combined water commences to be lost at once. 
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lj ,3 continuing during the whole period taken for the uiu ombineii water to tlie driven 
;• AlsOj this loss appears to take place at an average rate, <luring this period, of 
:ue-balf the rate of loss of crystalline water after all uneoiubined water has gone. 

The chart on p. 216 gives the results obtained. The black lines represent the 
Jstrrved volumes of acetylene, the observations being taken every live minutes and 
,x‘h marked by a circle. The dotted line- represent the heights at wliieh the breaks 
•;;,c curves should, theoretically, have occurred, calculated fiotu the amounts of 
uncoinbiued water taken and allowing foi' temperature and piessure. and also making 
me allowance above stated for the loss of crystalline water, 'The rate of loss taken 
i^ onc'balf that indicated by the curve after the break. 

nf UlK- •laliiti#! 

\V:,T. r r.iWcn 
Ci iivi I (J 00>'i 
„ 11. lenav'. 

III. oarj?:. 

,, IV. (1 o;;:-:. 

Dim i's>ioN. 

Tfu-: PnKsiDi;NT (Mr. Bevani liaviim invited discussimi, 

Mr. Gi'ttmann said that the dilTerentiation of ihc various volatile matters in 
•jrJite was not so unirn[)ortant as might at first be thought. 1 hiving regard to tliu 
■iiportant rule that any volatilizable matter in a powiler must play as far as ballistic 
■--suits were concerned, it \vould be easily reali/ed what an enuruious dilferenci- there 
aas between water and acetone. When it was remembered that f, per cent, of 
looisture might make an explosive absolutely une.vplodabli*, while witlt \ ])er cent, it 
e.iglit still Ijc explosive, and having regard to the narrow margin a.lluwcd by otheial 
specifications and shooting tests, the great inlluencc of evm ])ur cmi. of moisture 
•vould be readily understood. He reineinbejed a pa})cr by Mr. A. Marshall in tlui 
■I ■ruiil of the Society of Chetnicuti [ihiH.slry, in which special ne-aiis were described 
Dr condensing the nitro-glyccrin, which would also be evapurated in the process. 
Mr. Dupiv had not alluded to this, but j)resumably. at tlu; temperature to which the 
cordite was heated, a good deal of nitro-glyccrin -would come oil. and one wondered 
'viiat happened to it. Was it ineduded with the acetone? If so, these results would 
need bringing into order by some further work, and if Mr. Duptf could succeed in 
ditferentiating between the nitro-glycerir. and the acetone either by ajiplying 
•dr. Marshall’s process or in some other way — he would make his method cornjdete. 

Mr. A. AI.vhsh.vll said that the first attempt to find a satisfactory mctliod of 
determining the total volatile matter in cordite was made by a cousin of Mr. Dupre 
it Waltham Abbey, The details of the method were not altogether satisfactory, but 
farther experimetits which he (Mr. Marshall) had carried out at Walthatii .Abbey had 
resulted in its improvement. The method brought forward by Air. Duprh advanced 
-"e question a stage further, as it enabled one to distinguish the water from the 
acetone or other volatile solvent used in manufacturing. Air. Dupre’s results brought 
the interesting point that in cordite of uniform composition the amount of water 
almost constant. Dr. Robertson, at AValtbam .Vbbey, had by an entirely dilTerent 
rnethod obtained similar results. The question arose whether that was really tlic 
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proportion of water in th(; eordite as used for or whether it might not dejjL-r. • 

U])on loss or gain of inoisture from the atmosphere during the necessary proct^- j 
grinding tlie cordite to powder. He had found that ground dried cordite expos- .i 
the air ahsorhed just about the same amount of {jjoisture in a few minutes, and 
the pre'paratiou of the sample took at Last several minutes, he thought that t;..; 
constancy of tlie moisture might perhaps he accounted for in that way. 

Mr. Dl'I'IO'!, in reply, said that no doubt a certain amount of nitro-glyeerin w;.. 
volatili/ed ; hut ho liad heated some carefully dried cordite in the apparatus for n r 
or lifteeri minutes without the evolution of any measurable amount of gas, and 
had therefore coueUided that whatever nitro glycerin might he driven off was e. 
decomposed in its ])assage through the carbide, but was condensed again probaiji;, 
at some part of the tube between the- cordite and the nitrotneter, and did not :uf--<; 
the volume of gas in tlie latter. The acetone distilled olf would also be condense: 
and a small allowance w'as made for it in the vapour tension. He might say 
the method he had used was not intended in the least to supersede tlie olfci?.. 
method of estimating the volatile matter, but it had struck him that it migiii k 
useful if the moisture and acetone could be separated. It was certainly po.ssiljle ti.a: 
Mr. .\farshairs explanation with regard to moisture might be correct, but in that 
one would have to assume that (f2<l per cent, was tlie most that the cordite weu!.; 
ever take up, which from some of the results <jUOted does not appear to be tlie 

^ 4 * ^ 4 * ^ 

THE ESTIMATION OF FAT IN HOMOGENIZED MILK. 

Hy H. DKOOr HKTIMOND, F.I.C. 

(//rud at the Meduaj, May 2, lOOr..) 

HoMOGKNi/.itD milk, or milk in which the fat is broken up into very small globiilov 
not usually exceeding O'OOI mm. in diameter, is now an article of cominerce. ft 
obtained by forcing milk under a pressure of from 2n0 to -iOO atmospheres throud; 
very small openings ; there are several machines made for this purpose, differing fro:« 
each other chiefly in the method of formation of the small openings. The cream it 
homogenized milk no longer rises freely, but remains to a very great extent distributed 
throughout the whole volume. 

The process is chiefly applied to sterilized udlk, \Yhich is often required to stana 
for a long time before being used, and from which it is an undesirable thing for the 
cream to separate ; but milk which has to stand -e.;/., on refreshment-bar counters - 
is also sometimes homogenized. It is therefore quite possible that some of the 
samples of milk taken under the Sale of Food and Drugs Act may be homogenized 
As it appeared more than probable that the estimation of fat, especially b) tlry 
extraction processes, would be rendered more difficult by the fine state of division O- 
the fat, I have made a few’ comparative experiments by different methods. 

The methods chosen were those in common use by public analysts, together 
with the Kieselguhr method. In the Gottlieb and W’erner-Schmid methods the 
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plan of taking: an ali(]Uot portion was not followod, bu: the whole of the 
-.r was (lissolveil out by repeated extraction. The Adams nu ttiod was carried out 
{ V extracting a blank coil into a llask tared against t!ie llask iu which the fat was 
•u'i.ehed. In the other methods the llask was, after weighing, washed out with 
ptroleum ether, and weighed again with any residue of sul)stancc not soluble in 
j vtroleuin ether. \ ery slight residues were almost ahvavs obtained, but so small, if 
aue care bad been employed, that the percentage of fat was barely alfoctcd. Tho 
fcilo'wiijg are the results : 


Utlirh, 

KifScl^Mihr. 

Wrn 

IT N iiiiii,!, 

Alla-. ^ , 

;T79 

;{-so 


:!-s] 

d'd.s d'7> 

:i’70 

:t7() 


:h7i 

d-.Vd d-7b 

dbi) 

d-bb 


d b'< 

:i‘)d d-Tu 

;T4G 

d- lb 


d Id 

d'dd d’lT 


;j-s7 


d-SS 

d'C.i; 

3'f)d 

d'bi 


dMs 

dM d!»d 


ft is seen that though the Werner- Schmid method has a tc*udencv to lie a tiilh' 
iagher than the others, the first three methods are in almost perfect agreenumt. 
while the Adams method is always low. Tlie (ierlier melliod also gives good n suits 
\v:th homogenized milk. 

Microscopic examination shows that the til ires of the p.a)HT tised for the .-Xdamb 
Ceils are very many times larger than the fat globules, wijile the di;aoifis of KiestOgiihr 
have openings which are much smaller. Though the Adams coil jirovides sul'licienl 
surface to insure that the thickness of the film of milk -olids is of the some order as 
tja: siz(‘ of the fat globules in ordinary milk, and thereby exjiosesthem to the solveiit 
iictioji of ether, it fails to do so when homogenized milk is exiraclrd.. The film is 
‘jufllcient thickness for some of the fat globules in homogenized milk to be coinplett ly 
surrounded with a layer of solids insoluble in ether. Witli kieselgulir there is a 
anich larger surface, and the layer of milk solids is not thick eianjgh to completely 
eurround the globules. 

The advent of homogenized milk renders it necessary to remove the Adams 
li.ethod from the position it has so long occupied as a standard method. In my 
laboratory it has for some time been discarded in favour of the (iottlieh method, 
which for ease and accuracy appears to be the best rneihod we have, and I have little 
doubt that it will be in the future almost universally used. 

+ 4 * 4 - + 

THE ANALYSIS OF DRIED MILK. 

Bv H. DROOP RICHMONM), F.T.C. 

{Recul at the Mcetijuj, May 2, 1900.) 

Milk which has been evaporated to dryness is sold as dried milk or milk-powder. 
The methods of drying milk vary. The milk in one process is passed over polished 
steel rollers heated to a temperature above that of boiling water, and the film from 
^hich most of the water has been evaporated is taken off by knives set in a suitable 
position ; in another process the milk is condensed in a vacuum pan to one-third or 
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otie fouftJi of its bulk, and i-i then dried in a vacuum chamber iu thin layers ; .r. , 
third procesa the milk is, after a preliminary concentration, dried on hot rollei^ 
rat no ; and there are other methods which have not come into extensive use. 

The analysi-i of these milks requires a few slight modifications of the 
(ihcd for ordinary milk. The sample should be ground and well mixed to steur, 
uniformity. Motature is estimated by drying about 1 gram in the water-bath, 

Fat cannot be estimated by direct extraction, as the results are always low. u-. 
Wurner- Schmid method is suitable. If there i;^ no sugar except milk-sugar, the 
after drying, should he dissolved in petroleum ether, and any residue weighed :\!:i 
subtracted from the total weight. In the presence of much of any other sugar, it .. 
fjreferahle to mix the ethereal solution with an equal bulk of petroleum ether, a:.i 
shake out with water rendered slightly alkaline with ammonia before the solutioL 
evaporated. 

MilL-snjar may be easily and quickly estimated polarimetrically ; 10 grams o: 
milk -powder are ground up in a mortar with suflicient hot water to make it into i 
paste, which is gradually thinned with hot water, and the solution made up :: 
100 o.c. ; a little ammonia may he added if the milk-powder does not all go u;:. 
solution. Ihiless this procedure is followed, incomplete extraction of the sugar n.y 
result. The usual metliod is then followed. 

CitHc-SKijar may be conveniently estimated by the method described by Hanrvj: 
(A.s.un.sr, xxx,, 12:];, 

I'roteUis are calculated from the total nitrogen by Kjeldahl’s method by 
factor G‘H7. 

.I-sd/, Lime, ivul FhospJioyle Aeid as usual. 

AeuUtif is estimated by grinding up about 1 to 2 grams witli hot water, a:..; 
titrating with alkali, using phenolphthalein as indicator. 

The table below gives the analysis of seven samples : 


T.uu.k 

1.— Co^ 

I'OSITION OF Dk 

ii:n M 

LK. 


Moisture 

1 

b-:]9 


;]*:40 

4 

3 '55 

4-74 

5*15 fi"'- 

Kat ... 

27-;]A 

27-1)8 

2;]-97 

2*55 

29*16 

19-90 2V(>^ 

Milk-sugar... 

31-42 

;]M(J 

37*32 

45-60 

32-24 

34-96 3::-" 

('ane -sugar , 


1*25 

i-5:] 

2-80 

— 

— -J-'.''. 

Protoids 

•27-4S 

24-59 

26*38 

35*45 

26-66 

31-10 2;i*'- 

Ash ... : 

IhOO 

G-24 

G-19 

7 -.SI) 

5*6:3 

7-11 b-:; 

Total 


1)1)-14 

98*69 

97*84 

98*4:3 

98-22 9tm = 

Water of hydration 

I'Gd 

1*80 

l-9() 

2-40 

1*70 

1-84 I--- 

Total 

(lhange of temperature on 

100'2'J 

1 -0-2" 

100*94 

100-05 

100*24 

100-13 

100-06 O-i' 

.. -0*3^ 

mixing with water 

i 

±0*0= 

-0-2^ 

-0*4° 

- 0-2" 



the analyst. 


‘2‘Jl 

It is noticed that none of the analyses add up to UK) per olmu., but are cou- 
-.iierably i milk-sugar has been calculated as anh\ droiis sugar, and hero, I 
dauk, is the reason for the deficiency. 

On shaking the solid residue obtained by drying milk on tho \vator bath, in 
.,,iuch the milk-sugar certainly exists as auliydrous sugai , witli water a rise of 
'.'.mperature always takes place; anhydrous milk-sugar mixed \vith water always 
,.iuses a rise of temperature, whilst hydrated milk-sugar i-ausos a fall of O-o-V' if more 
:;;an can be at once dissolved is added. Tlie inilk-po\Yders examined, with one 
-•weption (No. 2), all caused a fall of temperature, and it is seen that ilu' addition of 
'.:.c water of hydration to the total gives figures whieli are but slightly in excess of 
;(<) per cent.; both the change of temperature and the slight excess ovei- 100 ptw ciml. 
iVdicate that the bulk of the milk-sugar, though not all, emsts ns In d rated sugar, 
sample No. '1 dittered in appearance from the others, being a lu avy powder, insteatl 
e: being light and flaky, and had doulitless been more drlcil, and probably contains a 
considerable proportion of anhydrous sugar: it is n.)ticcd tliut the addition of the 
water of hydration would make the total nearly 101 percent. Sample No. 7 gives 
a low total, which I believe is accounted for by the prcs(‘ncc of invert sugar. 

It will be noticed that satnples '2, d. 1 and 7 (-ontain small quantities of cane- 
-ugar ; this in sample 2 was admittedly added in tlic lonn of saccharate of lime, and 
w,.s certainly so added, judging from the analytical figures, in No. 7. This is used to 
rt-rider the dried milk more soluble, and additions of sotlumi ]>liospliate and other 
aikaline substances are made with the same object. 

In Table 11. the composition of the original milks, on tiic asstmiption tlial they 
. ontain O’O per cent, of solids-not-fat, are given. 

Taiste II. — C'oMrosi'noN oi- Ui;i<,in\]. Mii.ks. 


! 


I'ai ... 


. , 3-70 

3-h.^ 

3 •(;'.) 

O'ji; 

1-1)7 

2'13 

3 '03 

M:lk-sugar ... 


... PAG 

■P73 

Fsl 

}-(;2 

l-3() 

{■30 

Flih 

Proteids 


... 3-.S1 

d-n 

3- 10 


3-71 

3-S2 

310 

Ash ... 


... 0-83 

O-.sT 

0-^0 

O'SO 

O-T!) 

()-S7 

0-02 

CaO... 


... Ovltl 

()-2I 

0-17 

{)-]7 

(1-17 

O-F.) 

0-27 

I’A.r 


... U'23 

02} 

0-23 

()-23 

it- 23 

()-20 

0-21 

Acidity 


... s-F 

13-2^ 

10-^ 

irr.7 

['.)'G 

-- 

ll-l" 


From this table it is seen that No. I is made from separated milk, and No. fi 
from milk deprived of a portion of its cream. The milk used to prepare No. '> is only 
pa-t above the Government standard. The normal percentages of lime and phosphoric 
anhydride in milk are 0*17 per cent, and 0-23 per cent, respectively, but vary some- 
what with the proteids, and the normal acidity is not far from 20°. From a con- 
ddeiation of the results, it would appear that Nos. 2 and 7 have received an addition 
or saccharate of lime; and No. G has received an addition of a phosphate. Nos. 3 
and -1 contain cane-sugar, but there k no evidence of the addition of saccharate of 
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liinrj. No. 1 probably received an addition of sodium carbonate, as the liriio 
not bi^h eriou^di, corisideriuf.^ the iiigli proteid^, to indicate an addition of ru., 
SLibstaiico ; and No. o appears to have received no addition whatever. 

IJISC LSSION. 

Tlie PKi;sinKN(’ (Mr. Bevan), in inviting discussion, said that he could not 
understaiid how it was that, in the case of homogenized milk, the Adams proi> - 
gave low results as compared with the \\’erner- Schmid and other methods, ]{ 
sliould have thought tliat the breaking-up of the fat globules would have causM 
tiicm to bo more readily soluble. lie sliould be interesied to hear by what proci'-. 
the samples of dried milk refen-ed to were made. 

Mr. W. PAurmrxii: asked whether any unusual difliculty had been fouihl 
extracting the fat witli ether in tlie eas(‘ of homog(*nized milk, lie had had occas; : 
to examine some samples of condensed homogenized milk in wliich tlie degree 
hoinogonization was stated to be very high, and, using the Werner- Schmid proce- 
his results were sitnilar to those of a Norwegian analyst who had examined the sax 
milks; but a Imndon analyst who liad also examined them, by Bell’s process, hii 
obtained ro.sults whicli w'ore regularly 1 per cent, lower, 

Mr. IfKHNKKsaid that he had made some time ago a few comparative esp^-ii 
merits with regard to fat (‘xtraction in tlie case of dried milk prepared by li; 
llatniaker process, and Imd found in (;very case that a larger proportion of fat v.a, 
obtained by extracting the powder itself with ether than hy any other means. Wli--: 
plaster of Paris and other like materials were used low’cr results were iin ariai i 
obtained. In the Hatn taker process, as in all others, alkali w'as added in the rni-;. 
of sodium carbonate, which would account for the somewhat high ash, Hewoiuicit : 
why Mr. Hichniond was so anxious that his analyses should add up to 100, seeir;; 
that there must necessarily be a number of undetermined constituents- -for install'.:, 
there would be about per cent, of citric acid In the milk, which, of course, wtcjN 
represent about per cent, in the dried product. He thought that the reason wh;. 
in the case of homogenized milk, the fat was not well extracted from paper was t. ' 
(piite satisfactorily explained hy the photographs shown. When milk was mixed w : 
an absorbent it evaporated, and the fat remained more or less adhering to the surfic- 
presented to it. It could not surely make much difference whether the absoiht.-! 
was in small or large pai ticles. The question must be whether the surface on wlm 
the fat was, so to speak, plastered was large enough to subdivide it completely, ar. • 
ho could not see why the surface presented by one material should be less favoiiraai 
than that presented by another. 

Mr. M. WvNTKH Bia’tk said that, from some experiments which he had m;Lh 
with certain foods for infants, he could conlirm what Mr. Kichmond had said as t ■ 
the dilhculty of extracting the whole of the fat by the Adams process. In one o;i'v 
he could only extract about d per ceiu. of fat, whereas a modification of the Werne- 
Schmid method, which he iiad used on Mr. Kichinond’s suggestion, yielded 
per cent, of fat. The low results given by the Adams process in such cases wer • 
e.xplicablo by the fact that, especially with malted foods, a dry mass of sugar wa^ 
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a which was very dimciilt to deal with. In iho lunvt ver, of milk in 
',.ca the fat globules liad boon broken uj'^, he ijiiite with Mr. ilflnu'r that 

.e !va?on why the fat could not all l;e cut was di(ii(‘ul: to understand, 
hr. Lkathrh inquired how lon^' the extraetion with rthei- was carrioil on. 

Mr. 1-h K. Holton asked whether the fat extraction was carried out in a Soxhlet 
jicaratus or in one of those extractors in whiL’h the soh'cnt driqpt'd down and 
-;.-Med straigiit through. He luid found that iit the case of oil cukes all the f.it was 
•:;-:i,-:cd much tnore quickly in such an extractor than in ilie Soxlilct apparatus. 

M:. W ’i'NTKi; Blvti{ said that in his case an ordituiry Si,)\)ilct apparatus was 
aijd the extraction carried on for h\ e houi s. 

Mr. IlirttuoNj), in reply, said that the tidlk-powders referred to w. re ohtained l)y 
:.v various processes described in the papei', hut lie did not know in all cases wliich 
’ X'L-s- had been used. Some of the samples were \'t.Ty litiely i^roimd, and had l)e(.'n 
to a eroater extent, and probably contained a larger amount of anhvdrous milk- 
.jar. It seetued to him that the photograplis went a long wav tmvards explaining 
lowness of the .Vdains results. It must be borne in mind that tln^ photographs 
:..a reproduced) were on dillereiit scales. Had they been oji the saiiK* scale tfm 
r.^rmous dilTerence in the total surfaces expost^d l.j the tmlk would have laam 
...Me apparent. In the case of kie.^elguhr the layer was of (he same order of 
k!i-.->s as the fat globules, and consequently they were all exposed to tin* action 
m<- ethe.r. Probably, also, the grinding-up of the milk and kieselguhr had soim^ 
u’-.r:. In the determinations by the .Adams niethod i‘\t ractmn was earrn d on lor 
it !i-a-t live hours in a Soxhlet apparatus. In some case.s e\tiacti<m was eunded 
i^r .^0 long as sixteen hours, but the full proportion of fat was still not obt. lined. 
HI i;ad not found any dil'liculty with the W’erner-Schinid process, lie inwer imide 
Ii.-ie than four extractions, and at the fourth chore was gefjcrally {uaetituiliy no fat 
l< ’• to take out. He had com[)ared various methods of extracting, and had found 
bar extractions at the outside to be sul'tieient, Tliis applied also to homdgeni/i'd 
^ xk-nsed milk. 

Mr. IHiiTniixin asked how much ether Mr. Kiclmiond used foi- each extraction, 
lumself used about Id or 20 c.c. 

Mr. Kichmonu said that he used perhaps a little more, but not verx’ much. In 
1. case of honicgenixed milk bethought that the Gottlieb metliod had advatitages 
'V-r the AVerner-Schmid. It took much less trouble, and the fat came out more 
kanly and easilv. AVith regard to the addition of alkali, he thought tliat sodium 
fi'o^pbate was used quite as often as sodium carbonate. 

Mr, iiEHxnii said that be had been consulted as regards the manufacture of 
milk both on the Continent and in America, and had never known any alkali 
sodium carbonate to be used. 

Air. Richmond said that he knew that sodium phosphate had been us(-d in 
'^-diud, AA'ith regard to the milk-sugar, Ijaving obtained distinct eviflence from 
cnange in temperature on mixing with water that there wa.^ some water of 
b^ration, he thought it only rigiit to include thi.s. He did not, of coui-se, suggest 
these analyses ought necessarily to add up e.xiictly to 100. .\s Air. Hchner 

mentioned, there was citric acid present, which, however, was partly compen- 
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sated for by the fact that a portion of the phosphoric acid was iuclui,: 
both in the casein and in the ash. Analyses of dried milk should, however, 
be to 21 per cent. low. 

Mr. Faiklky asked what, if the Adams process failed when the milk was spr..; 
over a certain surface, was to prevent its being spread over a larger surface , 
dilution if necessary, and whether, in the Werner-Schmid determinations. 
attempt had been made to find out whether any fixed residue was contained iu • 
fat, because, after all, these discrepancies were minute, and a very small amouj;: 
impaljiablc mineral matter in the fat might make all the difference. 

Mr. Hum MON 1 ) said that there was really nothing to prevent the milk b-r . 
spread over a larger surface. The fat in the Werner Schmid determinatioiu av 
tested to see if it contained anything insoluble in petroleum ether, but was not ign;:-.. 
to see if there was any non-volatile matter. 

Note. -In the Joiirnal of Amt I jft leal Ckctinstrijy vol. iv.,part i., I stated : ‘'hv: . 
the data given by .Vdatns (An.m-vsu x., lb), 1 calculate that on papei the thickiiC"' 
the film of milk solids is less than () (K)02 inch, and from my own measurement 
kiesohmhr 1 conclude that the film dried up on this medium is about 

inch.: . .”) li- 

^ 

NOTE ON A RECENT PAPER BY R. STEINEGGER ON THE “ALDEHYDE 
FIGURE ” OF MILK. 

llY TL DKOOP KICITMOND, IM.C., and E. II, MILEEK. 

{Head at (he Mccfing, Majj 2, 1900.) 

Wk have been induced to refer to this paper by the fact that the method (Anaj. ' 
xxxi., IG) proposed is likely to be of considerable use. 

The author first sliows that formalin added to milk hinders and finally piA • 
curdling by rennet. Next he discusses the increase of acidity on the additav 
formalin pointed out by lianne and Jlesse, and shows that the acidity increases v. ': 
the amount of formalin used and attains a maximum when about 5 per cent, (at . ■ 
1-8 per cent, of formaldehyde) is added, whether the addition is made all at - 
or in successive amounts. 

He tlien gives the variations in the milk of single cores, and it is not pointed • 
in the abstract that the maxima and minima given are in the milk of single c:- 
Next he show’s that the increase of acidity is not due to the action of a fru. - 
causing oxidation to formic acid, as had been suggested by Hesse, and that it reir.:.:: 
constant whether rennet is added to the milk or not. In addition to giving 
that show that the aldehyde figure is proportional to the total nitrogen in the > •' 
and that the total nitrogen (and therefore the percentage of proteids) can be calcv...V' 
from the aldehyde figure, he gives some experiments with tyrosine and leu:- 
which show that the acidity is produced by the conversion of the amino groups • 
methylene-amino groups by condensation, with the consequent conversion c: - 
amphoteric nature of the amino-acid into an acid one. 
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We think this paper important because- 

I. The method appears to give an approximate estimation of tlie amino-iiitrogeii 
o: the proteids. 

•J, It gi\e3 an indirect but very easy method for yu'oteid estiuiation. 

3. It adds another figure to those tvhich can be easily detennined in milk 
analysis, and thus vrill yield corroborative evidence. 

Our first experiments were made witli a view to see if we could obtain definite 
.viJcuce of the combination with the amino grouiis, and evpeiiinenied witli whey 
produced by the action of rennet and acid respeclivelv. 

Our results were : 


Ahid whey ... 

Acid whey + CH,,0 
hennet whey 
hcnnet whey + 011,0 


wit!; iLc; 

Dark red colour 
Dark yellow colour 
Jiright red colour 
Light yellow colour 


1 1 .1* i. . , i ;i;ii i (■{iitiUinctl 
v'l it ii ii.tjilitliol, 

IhiL^ht yrllow preeipitato 
No reaciioii 
iughl yellow colour 
No reaction 


ill each ease the wheys eltervcsccd in the cold on treainicut wiili nitrous acid, 
wliiUt after treatment with formaldehyde there was no gas givrii oif in tlie cold. Tim 
uiiiount of gas given off from the rennet wlu.*y corresponded to OOl:! per cent, of 
iuiiino-nitrogen, while the increase of acidity corresponded to about iMH jier cent, of 
luaino-nitrogcn on the assumption that eaclt molecule of Nil eorrespomhal to one 
c^juivalent of acidity. These results show the presence of both aromat ic and fatty 
-;uriino groups in milk which condense with forinaldehvde. 

We next experimeuted on a casein solution containing gram nitrogen by 

Kjeldahl per 100 c.c, ; this gave an aldehyde tigure of O'S c.c. soda per 1(H) c.c., 
.md combined with 0*0394 gram GILO per 100 e.c., which is icjuivalent to 13-2 c,c. 

, alkali. Ten c.c. of this solution gave 0-1001 gnim casein by precipitation with 
:teetic acid, and O' LOOS gram after the addition of formaldehvde. 

These results show^ that the “ aldehyde ligure" is not a complete measure of tlie 
tuiino-groups nor of the formaldehyde condensed. 

Proteids certainly contain both amino and carboxyl groups, and when alkali is 
tdded {c.-j., soda) the following reaction takes place : 

( 1 ). 

The point of neutrality to phenolphthalein is, on account of the presence of the basic 
Nfl. group, much nearer to the acid than to the sodium salt, 

The action of formaldehyde is probaijly- 

^nd the reaction in the presence of a large excess of formaldehyde is probably 
complete and very rapid. 

The methylene -ami no acid reacts with alkali thus : 

^ '’‘COO^Na 
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and Lho point of neutrality is probably very close to the salt on account of the 
basicity of the jnethylene * amino ;^Toup. The "aldehyde figure” measures 
difference between the points of neutrality of the two reversible reactions (1) ami 
It is therefore by no liieans certain that all alkalies will give the same " aldeii',,; 
figure.” We have measured in four samples of milk the "aldehyde figure” ui-,: 
Boda and strontia respectively. The results are expressed as c.c. X alkali per liir-. 

AMiKHVCK '.'Mi! 

Sfitlii. StniritiiJ. 

1. 17-1 

il. 201 2 Mi 

a. Ih-S 20'2 

f. 21-S 22-(i 

The strontia " aldehyde figure ” is always higher than the soda figure, and t:.- 
mean ratio is I I. 

We also find in mixed milk that soda gives a mean " aldehyde figure ” of b ; 
while strontia yields 2()'2, also in the ratio of bl. 

Steinegger, who used tlie Soxhiet - Ilenktd method of deiermining acidity 
probably used soda as his alkali. W(! find that with soda 1 c.e. b alkali correspori 
to 0-020.5 gram casein nitrogen, and O-fbO grain albumin nitrogen. Steinegger find: 
that on the average I c.c. alkali corresyionds to (i-0d(>.'> gram of the nitrogen : 
milk (1 df'gi-ee Soxlilet-flenkel 2'.o e.c. p, idkali per 100 c.c. f)’07oS gram X pv 
100 c.c,), whilst, taking the mean proportion uf casein to albumin to be 7 : 1, we b: 
()-02l»s gram using soda and 0 0271 gram using strontia. 

As the titration is rather sharper with strontia than with soda, we prefer the a- 
of the former solution. 

The mean of 1 l.’l determinations gives 10 -‘.I c.c. X strontia per litre of milk as t;i 
mean "aldehyde figure,” with 22'l) e.e. as a niaximum and 1>^'1 e.c. as a minimi:;;: 
As showing the relative constancy in milk from a herd, we give the iiighest figure; 
the lowest figures, and a mean ligure. All figures were on different dates; 



AMbA- 

2. : 


Highest herd 

... 21-0. 22-(b 

22-0, 22-ii 

9-10 

Mean herd 

... Id-O, 20-;X 

l9-(i, I'J-b, 19-0 

S-97 

Lowest herd 

... lS-1, is-i;, 

is-l 

H-Gl 


We havf‘ also made a number of experiments on the change in the aUlehydo 
figure when milk is acted on by micro-organism?, and on the amino groups in in:)*' 
protcids. These will be discussed later. 

^ ^ ^ ^ ^ 

ANNIVERSARY DINNER OF THE SOCIETY OF PUBLIC ANALYSTS. 

Thk anniversary dinner of the Society took place on Wednesday evening, June h;"* 
at the Trocadero Kestaiirant, under the chairmanship of the President, Mr. K. 1 
Bevan. Among the guests present were Sir Thomas Elliott, K.C.B., Secretary of tkr 
Board of Agriculture and Fisheries ; Mr. John Lithiby, C.B., Assistant Secretary o' 
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: , local Goverainent Board; I'rofe&sor Percy V. rianklaiid. Prosi- 

a.,u:of the Institute of Chemistry; Dr. Divers, I’ K.S.. I’jv^ident of tlio Society of 
( ceimcal Industry , Mr. K. A. Kobinson, President of the rhannaeeutical Society; 
Mr. Montague Haird, President of the Institute o! Paa-win^ ; 1 »r, T. ('ooksey. 
ivputy Analyst to the Government of Xew Soutli Wales: Sir William Kamsay, 
K ' .P,., F.K.S. : Professor •]. Millar Thomson. LL.D.. I'.K S. ; Professor W. A. 
Tildeiu D.Sc., F.K.S. ; Dr. Buchanan; Mr. F, W. Inek; Mr. KiL-liard Ik P)leh»‘r, 
Srcatarv of the Institute of (/liemistry ; and Mr. Aubrey W. Kake. 

The loyal toasts having been duly honoured, the following: toasts were pio 
posed: “Government Departments,” ijy Sir William bamsav. re;ponde(l to by 
^;r Thomas Elliott and Mr. Lithiby ; “ The Society of Piil.lic Analysts.'' by 
I nlessor J. Millar Thomson, responded to by the President ; •' Kindred Sorieiies.” 
i,y Mr. Bertram Blount, responded to by Profis^or I'runklaiid and Dr. Divers; 
and “The Guests,” by Mr. A. Gordon Salainon, rr-^poiultd to bv Dr. Duebanan and 
.Mr- H. A. Kobinson. A choice seleetion of miisn-, ttmli fully rendered bv a selei-t 
party of glee singers, added much to the enjoyment of ilu; evening. 

4. ^ .f. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 


FOODS AND DRUGS ANALYSIS, 

Milk Substitute. R. Racine. r^ncjn:.- ( i:, , ■., p.mr,. .Gi., n;;, ibs. i- A 

pi'C|>aration, sold to confectioners, under the name of artillcial milk, has ree.ently 
Ctet; examined by the author and found to con-ist essefuiallv of sesame oil, sugar, 
albumin. The results of the analv-^is n’ere ; 


Total solids 
-\sh 

Oil (sesame) 

Sugar (as invert sugarj 
Albumin 


})er cent, 

(lib 
iTlo 
I 00 
Pbl 


d he preparation was of a syrupy ccmsistency, and. v. iieu mi ed with water in any 
proportion, gave milky solutions from which the oil seiiarated very slowly. 


Adulteration of Butter with Casein. R. Racine. (Ab <2frniL Ckna., 

d'cb, xii., 1011-170.) — sample of butter was found by the author to have the 
‘Oilowing composition; Fat, GO’Ol per ce*nt. ; water, dPTd per cent. ; ash, 0*77 per 
; easein, 0'49 per cent. This form of adultei'ation is readily detected owing to 
’re large quantity of coagulum obtained on melting the sample. It will also be seen 
krat an excessive quantity of water was contained in this hutter. W. P. S. 

The Detection of Bleached Flour in Wheat Flour. E. Fleurent. (C'emp/es 
■ 1906, cxlii., 180; through Jonru. I/Jurrm, Cki'n., 1900, xxiii., 499,000.) — The 
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only processeg of bleaching flour that have an industrial value are those in vrhi=.b 
nitrogen peroxide is used as the reagent. Pure oxygen or ozone does not affect th- 
colour, and although ozonized air lias a bleaching effect, it is only when it is simul 
taneously charged with nitrous products. Moreover, Hours treated with ozone acquir.' 
a repulsive odour, which destroys their commercial value. The quantity of nitroji 
vapours in terms of nitrogen peroxide absorbed ranges from about Id to 40 c.c. p-r 
kilogm. of flour. The nitrogen peroxide forms an addition compound with the far 
the iodine value of which is correspondingly lowered. The action of ozone, however, 
causes an increase in the iodine value and the formation of volatile fatty acids. 
fixation of the nitrogen peroxide by the fat affords a means of differentiating bleacliti 
from normal flour. Fifty grams of the sample are extracted with petroleum spi.r. 
(benzine), the extract evaporated at a low temperature, the residue of oil dissolved i:. 

H c.c. of amyl alcohol, and the solution sliaken with 1 c.c. of a 1 per cent, alcohol;, 
solution of potassium hydroxide. In the case of a normal ffour the resulting soap 
solution is of the same pale yellow colour ; but when the flour has been lileached iL, 
colour changes to reddish -orange, the depth of shade depending upon the amount j: 
nitrogen peroxide th.it had been fixed by the fat. The test is capable of detecting ti; 
addition of o per cent, of bleached flour to ordinary flour. The bleaching process hv' 
no action upon the diastase or other enzymes of the flour, but the fat becomes aci^i 
more slowly than that which has not combined wuth nitrogen peroxide. It is in ti.'' 
sense only tliat the bleaching process can be said to have any preservative actic:; 
upon the flour. C. A. M 

A Study of the Proteids of Beef-Flesh. P. F. Trowbridge and H. S. 
Crindley. [Jonni. Aincr. Chri)L -SV>c., 190G, xxviii., 4(’)9-o0o).— The results of the::' 
previous work (.'Xnai.vst, lyOo, Hfl) led the authors to the conclusion that inx'-b 
additional information regarding the proteids of flesh could he obtained by extractir.u 
the flesh succe 83 i\cly with cold water, with a 10 per cent, ammonium sulpha:-, 
solution, and finally with potassium hydroxide solution in the cold. An investi- 
gation on these lines was therefore carried out, together with a study of the aci-bi; 
of the Hesh, with the following results : The total acidity of aqueous extracts c: 
flesh varies between comparatively wide limits, the minimum being 0-6G per cent, 
the uiaximuin 1-07 per cent., and the average per cent,, calculated as lactic ac;.! 
and expressed in terms of the fresh meat. Whilst the residues of flesh which 
left after complete extraction with cold w’ater are distinctly acid to litmus and : 
phenolphthalein, the insoluble proteids of flesh upon digestion with hydrochicr.c 
acid, at the ordinary temperature, combine with the latter, neutralizing its acu 
properties. 

The analyses show that 13 -oG per cent, of the total proteids existing in lev- 
flesh is soluble in cold water. Of this, 90-04 per cent, is coagulable by heat fror.: i 
neutral solution, 8*40 per cent, exists in the form of albumoses, and a very sixai; 
quantity apparently as peptones. It is not at present supposed that the albumoses 
and peptones exist as such in the original flesh. During the coagulation of v: 
aqueous extract of flesh there is an increase in the acidity of the same. Reductio" 
of the acidity of the extract facilitates the coagulation of the proteids, the separai 
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of the coagulable proteids being more complete with one- fourth neutral i .nation (to 
phetiolphthalein) of the acidity of the extract than it is on furtlicr neutrali/'.ation. 
The partial neutralization of such extracts causes the piocipitation of some proteid 
;-atter at the ordinary temperature. There is no well dclined temperature at which 
different coagula of flesh extracts separate. The complete removal of the proteid 
coagulating at any definite temperature requires long application of heat, and the 
lower the temperature at which a coagulum is separated, tlie longer the time reijuired 
to effect the separation. 

Of the total proteid of a cold water extract of flesh, 11-71 per cent, is separated 
by neutralization, d6 G5 per cent, is coagulable below 00' C., OO-DO between 01' and 
70' C., and 11-71 between 76° and 85° C, The chemical composition of the different 
fractional coagula is remarkably constant, and, judging from tlie results of their 
hydrolysis, their chemical constitutions are quite similar. 

Haw flesh which has been completely freed from proteids soluble in cold water 
contains two classes of proteid substances — those whicli are soluble in 10 per cent, 
c.uimonium sulphate solution and those whicli are insoluble. Of the total proti-ids 
of lean flesh about 16 per cent, are insoluble in cold watc-r, but soluble in 10 per 
cent, ammonium sulphate solution. The latter solution extracts from flesh at least 
two individual proteids or groups of proteids which differ in physical properties, and 
to some extent in chemical composition. 

The residue left after extracting raw' flesh with cold w-atcr and 10 per cent, 
ammonium sulphate solution is almost entirely soluble in potassium hydroxide 
solution, and has the same chemical composition even when separated frotn the 
solvent by different means and purified by widely different treatment. 

W. IV S. 

The Presence of Sodium Arsenate in Preserved Meat. A. Andouard. 

Pharm. Chm., 190G, xxiii., 117, 4ls.)--Sodiuin nitrate has gradually replaced 
potassium nitrate as a means of giving to preserved pork the rosy colour of the fresh 
meat. In the author’s opinion, it is less injurious than nitre, but he considers that 
the use of any alkaline nitrate for such purposes should be prohibited, both on account 
of their active medicinal properties and of the risk of poisoning from the use of 
impure salts. Several instances of such poisoning have come under his notice, and 
m three cases the supposed sodium nitrates used for colouring the flesh were found to 
contain sodium arsenate. L. A. M. 

Determination of Fat in Cocoa. A. Kirschner. UiiUmich. Nnkr. 

(kmmm., 1906, vol. 11, pp. 450, 451.}— The following manner of applying the Gottlieb 
process (Analyst, 1698, 259) to the determination of fat in cocoa is described ; A 
weighed quantity of about 1*5 grams of The cocoa and 20 c.c. of alcohol (50 per cent, 
by volume) are shaken together in a graduated cylinder. The latter should have 
a capacity of 75 or 100 c.c., be divided into divisions of 0*5 c.c., and be of such 
a diameter that the height between the 0 and 75*c.c. marks is not less than gO cm, ; 
-5 c.c. of ether are then introduced, and the mixture shaken for fifteen minutes, when 
-5 c.c, of petroleum spirit are added and mixed by carefully inverting the cylinder 
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a few tin tea. Care must be taken not to form an emulsiom The cylinder is now 
aside for one liour to allow the solvent to separate, 40 c.c. of the ethereal layer btini^ 
tlien withdrawn, evaporated, and the residue of fat weighed. As the presence of the 
cocoa prevents the total volume of the solvent being read off, a blank experiment h 
made, in which the above-mentioned quantities are used, but the cocoa omitted, arc 
the volume thus ascertained. To the total volume found in this manner is added the 
weight of fat obtained, 1 c.c. being added for each gram. The amount of fat in the- 
cocoa is then found by a simple calculation. From the results given the process 
appears to be trustworthy. \V. P. S. 

The Determination of Foreig’n Substances in Cocoa and Chocolate. 
F. Bordas and Toiiplain, {('omptc^ Heudwi, PJOG, xlii,, 791 ; through Phn) " . 

1900, xxiii., o02, dOd.) —Foreign substances are usually searched for with tla 
microscope in the insoluble residue left after extraction of the fat with ether and o: 
tfie sugar with water. To simplify the process, the authors have devised a mechauirai 
method of separating the different substances by treating the residue successive!’, 
with mixtures of carbon tetrachloride and petroleum spirit (benzine), ranging i’. 


specific gravity from i'3 JO to 1 600. Preliminary experiments 

have shown that; 

different substances that may be in the insoluble residue 
treatment with the different mixtures : 

behave as follow? 

S{i(*cit'ic (ii'iivity. 

Kt'iililue (if— 

lii-liaviour. 

1-810 

Arachis cake 

Sinks 

pm 


Floats 

1-400 

Cocoa germs 

Sink 

1-440 

, , 

Float 

MIO 

Pure cocoa 

Sinks 

i-dOO 


Floats 

IdOO 

Husks 

Sink 

i-d30 


Float 

l-dlO 

Potato starch 

Sinks 

vm 

It ^ ‘ 

Floats 

1-600 

Mineral matter ... 

Sinks 


C. A. M. 


A Reaction of Theobromine. G. Gerard. (Joum. Phann. Ckhn., 190* •. 
xxiii., 476, 477.)— A small quantity (O’Oo gram) of the alkaloid is mixed with 3 c.c. of 
water and G c.c. of sodium hydroxide solution {lessive des savoimiers), and the tube 
allowed to stand until the liquid becomes clear, after which 1 c.c. of ammoniun'i 
hydroxide and 10 c.c. of a 10 per cent, solution of silver nitrate are introduced. The 
mixture on shaking forms a colourless transparent mass, which becomes fluid 
60^ C., and sets to a transparcJit jelly \Yhen cooled again. It the heating be done too 
rapidly, too concentrated solutions of the alkaloid yield opaque jellies. In the 
author's opinion, the reaction is probably due to the formation of a silver precipitate 
of theobromine in a gelatinous state similar to that of precipitated silica. Caffeine 
does not give the reaction. The test is very sensitive, and it is possible to obtain 
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c'.iaent solidification with 0-01 gram of theobromine iu 10 c.c. of liquid. When once 
formed, the jelly can be kept for several weeks without undergoing any alteration. 

C. A. M. 

Detection of Sugar in Mace. E. Spaeth, Cmersuch. Xdh). 

I'.iOO, vol. 11, pp, 447-450.)— Notwithstanding tlie fact that mace contains naturally 
admail quantity of sugars {cf. Analyst, 1905, 207), the presence of added sugar may be 
detected by the following test, described by the author some years ago tlSOh); Ten 
^rams of the sample, previously freed from fat by means of petroleum spirit, are 
si:aken with chloroform and allowed to settle. After decantiiig the greater part of 
the latter, the last few c.c., together with the sediment, are evaporated on the water- 
batb, and the residue dissolved in a little warm water. The solution is clarified by 
the addition of lead acetate and aluminium hydroxide (the latter alone is usually 
:iiilhcient), diluted to 50 c.c. with water, filtered, and the filtrate examined by tlie 
polarimeter. When thus treated pure samples of mace yield no polari/.iiig substances, 
a;;d, consequently, the presence of added sugar m readily detected. W. T, S. 

The Ash of Pepper and Cinnamon. H. Luhrig and R. Thanim. {/rit. 

(' NaJir. Gcnnssm,, 1906, xi., 129-Id 1.) — The following results were obtained 

uu the analysis of specimens of Malabar, Tellicherri, and Singapore pL'ppercorns, 


>atnple3 

ill all being examined. 

The figures represent percentages on 

the siuuLfr 

'Iry substance. The amount of sand present varied from OOIO to 0-2()5 

per cent. : 




Ai.k \ I 

1 M 1 V < ■] .\ - I[ ; 1 

. 1 . N A' iiJ 


] 1 


IT: 

:i: Jui) (Loi Vi?. «ik 

I'kitk);. 


rp . ] ii t A' 1 * 

.oluble. 

Wak-r 

insiduM 

TvUil. 

W'.ih-i-- 


Average 

... 5'02 

1-H3 

52-4 

26-2 

2<i-l 

Highest 

... 5 '00 3'57 

3'14 

5P9 

2S-6 

.3S-3 

Lowest 

... 4-67 2-46 

P49 

49' 1 

15-7 

205 

Fight samples of Ceylon cinnamon gave 

the followiii; 

g results : 


Average 

... 5-28 1*56 

4'72 

92'2 

117 

77-5 

Highest 

... 5-96 P84 

4*32 

101-5 

LS'I 

W-6 

Lowest 

... 4-30 P2G 

3-00 

72-9 

11-0 

70-5 

Two samples of cassia bark— 

-a common 

adulterant of cinnamon — g 

ave results 

under : 

1. 2-36 0'90 

1'46 

34 '5 

5-95 

2S*n 


2. 2-37 0-96 

1-41 

350 

G-11 

29-1 


For the determination of the soluble alkalinity of the ash, the latter, after being 
weighed, was washed into a 100 c.c. flask with about 50 c.c. of water, boiled for ten 
minutes, then cooled and made up to the mark. The solution was filtered, and 
■j'-i c.c. of the filtrate boiled with the addition of an e.xcess of | N acid. Tiie excess of 
the latter was then titrated back with j N alkali solution. The whole of the contents 
of the 100 c.c. flask were now brought on to the filter, washed with a large vohimo of 
foiling water, and the insoluble ash determined as usual The samples of cinnamon 
contained very little sand— viz., from 0*02 to 0*0S per cent. W. p. S. 
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The Detection of Soap-Wort in Mineral Waters. J. Varavakas. (AnK. 

(le Ckiin. anal.y 1906, vol. 77, 161-163.) — A decoction of soap-wort root [Saponir,, 
ojlfLcuiaiis) is a common addition to mineral waters, and various preparations co2- 
taining it are used to produce frothing when the bottle is opened. One of thesr 
of English origin, examined by the author, was sold under the name of “ Liqut'- 
Lautain.” It was a brown liquid with an odour of banana, an acid reaction, and j 
density of I'ldO at 15° C. It consisted, in the main, of an aqueous extract of soap- 
wort root, and contained 1 -6 per cent, of sugar. When diluted with water, boiled 
cooled, and treated with a few drops of Nessler’s reagent, it gave a bright yellow to 
deep orange-coloured precipitate, which became greenish-gray after a few hours, and 
finally leaden-gray. A similar reaction was obtained with decoctions of soap-wort 
root and with mineral waters containing it. If the liquids were boiled after the 
addition of the Nessler’s reagent, a gray precipitate, changing immediately to blackish 
gray and greenish-gray, was formed. The addition of a few drops of nitric acid > r 
of a concentrated solution of tartaric acid prevented the formation of any precipitate 
by the reagent. The following method of applying the test to lemonade and oilrr 
mineral waters is recommended : 100 c.c. of the liquid are boiled to expel the car 
bonic acid and the free ammonia in the water, diluted to the original volui:;- 
again, and treated with lead subacetatc. The white precipitate is filtered otT, si:- 
pended in water, and decomposed with a current of hydrogen sulphide, abundar: 
frothing being produced if the original liquid contained soap-wort extract. The liiju;] 
is now filtered, and the filtrate and washings boiled until quite free from hydrogen 
sulphide, cooled, and divided into three parts. One of these is tested with Nessler ? 
reagent and allowed to stand, the second boiled with the reagent, and the third testel 
with a few drops of a concentrated solution of tartaric acid in the hot as well as in 
the cold solution. If the drink contained soap-wort, a yellow precipitate will be 
obtained in the first case, a greenish or grayish-black precipitate in the second, and c; 
precipitate at all in the third. The reaction is not applicable to sparkling wict? 
or to beer. G. A. M. 

The Acids occurring* in Raspberry Juice. R. Kayser, {^cU. djfentl 
1906, xii., 155, 156.) — The following organic acids were detected and their quantity 
determined in (1) a sample of raspberry syrup, and (2) raspberry juice preserved with 
alcohol. The figures express grams per 100 c.c. after allowing for the amounts c: 
sugar and alcohol respectively present : 


1 . 2 . 


Tartaric acid 

... 0-220 

0-180 

Citric acid 

. . 0-756 

0-655 

Malic acid (by difference) 

... 0-220 

0-300 

Volatile acid (as acetic) 

... 0060 

0-045 


W. P. S. 

Composition of Raspberry Juice. Hefelmann, P. Mauz and F. Muller. 

{Zeit. offcMtl Chem.y 1906, xii., 141-155.)— The average results of the analyses of finj 
samples of 1905 raspberry juice were found to be as follows : 
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T-t.il SMii,!,.. 




!'‘ V t 'rlll, 

A 1 

i'-', 

Average 

4 09 

O' j:lo 

d'lO 

Maximum 

hdl 

0-‘i0.') 

o-po 

Minimum ... 

0-Mi 

0;{12 

1 -00 


These results are in agreement with those fouml foi' other years. 

W. l>. 8. 


The Composition of Tamarind Pulp. 0. Remeaud. ( •/<•'(’/ re-, I'iidi'h,, i'it. i .., 

iVilt.i, xxiii., 424-42tl). The following percentage results were ohtaiiual in the analysis 
pulp prepared from the fruit liy the author and of two eoniineroial produets : 



|iul(> ... n7'17 ir;:; :i-7l >; lo 'i-e:, :: t;i> h i;; 

l-sintiol ... rU-Ol 
' neii* iciill 
' niilc. witliijut 

74-03 liO'i'O 3-Ui 7 -;;h r-;.; uen 1 :>s 

The prepared pulp dilYered from the commercial products in contaitiing less total 
acids, somewhat less potassium bitartrate, and miudi more iioert sugar. Tlu* fruit 
h--jui which it was obtained contained 29-dl per cent, of ])ulp and 37 '07 per cent, of 
^vcds. A. M. 

Composition of Lemon Juice. H. Liihrig’. {/<■!(. r/nO en //. .Vu/,;. Oc/j?/ 

looti. vol, II, pp. 441-I4d). — The following results were (obtained on tin; oaunination 
teu samples of lemon juice pressed from the fruit in the author's laboratory, the 
Hgures expressing grams per 100 c.c. of the fresh juice, an allowance ha\ ing been madf; 
3>r a quantity of alcohol added for nreservati\e and clarifying pui'poseH ; Total 
solids, 10T81 ; citric acid (anhydrous), 7'o^G ; ash, O'i’O h) : nitrogen, 0-000 ; invert 
'Ugar, 1’572 ; glycerol, 0*220; phosphoric acid, 0'023 2 ; alkalinity of tlie asli, 1*00 
c.c. X acid. W. P. S. 

The Detection of Camphene in Essential Oils. L. Balbiano. (Ucnlc 

•icciul. dei Lincci ; through Journ. rJuirni. Ckiin., 1900, xxiii., 39'7.)- r,auipheno 

coinbiues with mercuric acetate to form a crystalline addition compound, 
C ,H,pHg(ChHp.,)„ which is insoluble in water, alcoliol, and ether, and can be 
decomposed by a current of hydrogen sulphide with liberation of the camphene. 
finene is oxidized by the reagent, but does not yield a crystalline derivative. In 
applying the test, the essential cil is mixed with its own volutne of benzene, and 
shaken with a sufticient quantity of a 2u per cent, aqueous solution of mercuric 
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acfctatf.; (2 molecules of ruetxuric acetate to 1 molecule of camphcDe). The crystalhr;; 
precipitate formed after thirty days’ contact is readily purified owing to its 
bility in most neutral solvents, and the carnphene can then be recovered by mea!:5 rv' 
hydrogen sulphide. C. A. M, 

The Lemon-scented Ironbark and its Essential Oil. R. T. Baker 
and H. G. Smith. (Vkarin. Jonm., IhOG, vol. 7b, pp. o71, 572.) This 
tree sttiifjariaiid) wliich is only at present found in tjueensland, is 

species with distinct characteristics and is not easily confounded with any oil.t: 
eucalyptus. The leaves examined by the authors yielded 21H1 per cent, of esser.t ■; 
oil, having a light lemon colour and an odour of citral and geraniol. The rotation c 
the oil in a 100 mm. tube was M l ; the specific gravity at lb" C. was 0 H70 n, ani 
the refractive index at the same temperature Tl^71. The approximate coniposmc'; 
of the oil was: Liinonenc, bO'OO, geraniol, lii'72; geranyl acetate, ^‘32; citral, Ib’O' 
undeterniinefl, 2-Ob per cent. Trom the physical properties of the fractions obtains: 
on distillation, it is seen that nearly the whole of the terpene present was hc'.c- 
limoriene, W. T. S. 

Peru Balsam Oil. Haensel. {llacuscrs i:cpvrt, I90b; through J'lmnn, Jou>k., 
lOob, vol. 7b, p, bl2.) Cienuine balsam contains about 20 percent, of es&eutial o:i 
which is dark yellow m colour, has a slight dextro rotation, and ;i specific gr:i\i:y 
of T0,s;l at 25° ('. The amount of cinnamcin in this oil is .s-1'4 per cent. 

w. r. s. 

Determination of Camphor in Camphor Liniment. J. Lothian. . 

Jo.cr//., vol. 7b, pp. Ifid, 491.) — ilesults of analyses are given showing that thv 
camphor is completely volatlli/ed from camphor liniment by heating a thin layer o: 
tlm latter in a shallow, flat bottomed basin for one hour on the waterd^ath. dht' 
size of the basin employed should be such that about 4 grams of the oil form a layer 
in it 1 mm. in depth. I'nder tliese conditions the olive oil itself does not gain is 
weight. w. r. S. 

On a Reaction of Morphine. C. Reichard. {Piuivni. i'tairuin., I90b, xlvn- 
247 ; through CJirni. /eif., 19l4b, xxx. [ /iV/r], 142.) -The formaldehyde reaction :or 
morphine ia usually carried out in the ])resence of concentrated sulphuric acid ; tir/ 
author finds it better to add a trace of stannous chloride instead of the acid. A? 
modified thus, the reaction is a delicate test for either morphine or tin. A. G. 1.. 

A New Reaction of Morphine. D. Radulescu. {BuiL See. Sci. <l Bucen - . 
11)05, 14, 002; through Viuirm. Jnurn., 190b, vol, 7b, p. 501.) — The following colour 
reaction is stated to he peculiar to morphine : A filtered decoction of the substance 
to be examined, as free as possible from colour, is treated with a crystal of sodiuir. 
nitrite and sufiicient acid to liberate the nitrous acid. Before effervescence Iras 
ceased an excess of potassium hydroxide solution is added. In the presence o: 
morphine a pale rose to ruby-red tint develops, according to the amount of morpbire 
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prcSvijt. The kind of acid ejnployed is iiniiTiu n.il, aiu] am alkali Jiiav l)t‘ used. 
T;.Yred colour is not rcnioved by shakin- with naansoibic s^dvriits ikh- disrharj^cd 
■ y • Tlin^ the alkaline solution, but is dccoinpo^rd iyv -tia.i- aculs. h als-u dccoin- 
ill the presence of much alcohol. p ^ 

On the Precipitation and Quantitative Dctenninalion of Alkaloids by 
means of Solutions of Potassium Bismuth Iodide. D. Jonesen. i/'. 

iJcf., liJOb, Idt); through C/o . o Xa:., luOti, wx, /;, , , , ; 'Fhoins lias 

vLOwn that potassium bisiinuh iodide may be imi'd, im; lUilv to diUcct i)rgani<' bases, 
also for the precipitation of certain allmloid-. Tlu- reagmit ailord to a 
^•Jphuric acid solution of the alkaloid, and the prccipuai.' wa^lu'd with liiluie 
-dttijiiric acid. Fi‘Oin the jirecipitatc the alkaloid maybe rr.-uvered bvtieatinent 
■■ith a mixture of sodium carbonate and liydrat.' .'Ahirh trciumnit li'-piircs to be 
I rolon^ed in some cases). In this w'ay. from 1 cram each ot i|UU]iiic. c.ilicinc, ami 
mtipyrim ()-P-105, Oi)dlb, and gram r<'S|H(:i:v(dy w.a- ^ccM^aM■c.l. showing the 

yrvcipitation W'ith the potassium bismuth iodide rcagmit to be urirlv eonipletc. 

A. (b L. 


ORGANIC ANALYSIS. 

The Determination of Methyl Alcohol in Formalin. 0. Blank and 
H. Finkenbeiner. {lJcricht<\ inob, .Nwix., lAdb, i:;:;;. Methyl alcnicd is an 
eidinarv constituent of the commercial (•!() per cent.; s-'lntioi.^ of formebiebydt*, an 
.ulditioii of Id to Is per cent. Ixung made! to juaA eiit tlm liijiiid beeomni;.: pf'rui.uiently 
ttirbei wtien exposed to cold. 'Fhe author ba-es a melljod btr its determination on 
'lie iimount of oxygen consumed wlien a weirihed '[Uiiniity o; tin; fortnalin i- fo.idi/.ed 
by means of chromic acid and sulphuric acid -- 

Il.COjf - (.) ('() 0 

(;H,.Oii-rd(‘>- (A/ : -MM). 

gram of the sample is introduced into a n.ixtm'c of -Mice, of . eiiromic acid 
'‘Ol.ition with dO c.c. of strong sulphuric arid, and tin- wi.'>l' allowetl to stand for 
Huo’.u twelve hours at the ordinary Letjipj-raini’e, or tiitoul om: tu (;ni^ and a half 
liO'U's if the liquid be heated cautiously, car^' beitig taken nut, to let it evaporate* below 
third of its volunie. 

The liquid is then made up to a liti-e and do c.c, withdrawTi, ami, after the 
' 'i'liiion of a crystal of potiissimn iodide, titiated with a .sodium tluo*>u]p)!ate 
'Oi'ition. From the result tlie total amount of (c.ygen <'onsuined can be 
'•aicolated, and, the amount of formaldehyde In the original solutiofi being known, 
die percentage of methyl alcohol can be obtained indirectly. In a te-^t experiment 
•b:wjrii;ed the result obtained was identical with the amount iThbu pj.-r cent.^ of 
-■‘"thyl alcohol added to a 20 pei- cenr, solution of form.ildehyde. A. Af. 

New Method for the Determination of Acetone. S. J. M. Auid. f.A -ox. 

1906, XXV., 100. lOl,*— The acetone in wood spiOt, crude acetone, 

is converted into bromoforiig the latter deeompv>-ed with alcoholic ])otash, and 
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the residual potassluin bromide titrated with silver nitrate solution, the hydrolvaij 
hein;^ represented by the equatiou — 

3Ci IBr, -i/JKOII + C JLOH - 3CO + CJI ^ + 9KBr + 7JLO. 

A quantity of the solution containing 01 to 0-2 gram of acetone is pipetted into % 
ijOO c.c. round-bottom flask, diluted with a little water, and mixed with 20 to 30 c.c, 
of a 10 per cent, potash solution. The flask is attached to a long reflux condenser, 
and is fitted with a dropping funnel containing a solution of 200 grains of Br an,] 
2o0 grains of KBr per litre. This solution is allowed to flow into tiie mixture until r. 
has acquired a faint yellow tinge, tlie flask heated on the water-bath at about 70’ 1 
for half an hour, and more bromine solution added drop by drop until the slrgb: 
coloration is permanent, any excess being removed by boiling with a little more 
potash. The mixture is then distilled until the distillate is free from bromofoiin, 
water being added to the contents of the flask if necessary, and the condenser riusei 
with a little alcohol. Distillate and washings are mixed with 50 c.c. of alcohol am 
suflicient solid caustic potash to make an approximately 10 per cent, solution, aui 
tire mixture heated on the water-bath under a reflux condenser until the broinofor:;: 
is completely decomposed, wiiich occupies about three-quarters of an hour. Aftir 
evaporating to smaller bulk, if necessary, the liquid is cooled, neutralized with dilu - 
nitric acid, diluted to 500 c.c,, and an alifjuot part titrated with silver nitrate, 
using K .CrO. as indicator ; 210 parts of bromine correspond to 5S parts of acetor.-.' 
Pure bromine must Ire employed, as crude bromine frequently contains bromoform, 

W. H. S. 


The Determination of Acetone. A, Jolles. {Bcnchte, 1906, xxxix., ibO*), 
1307.) The method is based upon the fact that acetone combines with sodiu:;. 
bisulpliite (L molecule : I molecule), forming the sodium salt of a sulphonic acid 
similar to that obtained with furfural (An vuvst, xxxi., 116) — 

CTf. 

ClIXO.CH,-f Xa,HSO.,-C 

OIL 

The standard bisulphite solution is added to the acetone solution in a quantity three 
or four times greater than the theoretical amount, and the excess is titrated with 
standard iodine solution after the mixture has been allowed to stand for not less tba. 
thirty hours, A blank determination with the sodium bisulphite solution shoula bv 
made simultaneously to obtain the correction for any changes it may undergo duiin^, 
the experiment. 

Experiments made with Dettmarsch s Apparatus for Testing* Oils* 
Richard Kissling. {Chem: Zeit, 1906, xxx,, 152.)— The author has made ov^^r 
500 tests on the Dettmarsch apparatus (shown in the figure) for testing the 
lubricating power of oils. The apparatus consists essentially in two hea^^' fly-wheel'- 
(I and 5, connected bv a shaft revolving in a journal between them, to which the -’d 
to be tested is fed from the reservoir {li, situated just under the right-hand beaiii-i;*' 
where it is heated electrically. The fly-wheels are driven by the motor, c, and ca^ 
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1 instil ntftnGously disconnoctod Iroin the Ifitter hv rolefisni^ n spi'iiiLi, ^I'he method 
of working is to impart a certain measured wdocity to tlie I’y wheels, then to release 
the spring, and to measure the time taken for the revolution’ to stop entirely. I'rom 
tiiese data a coellicient of friction is calculated. Although tlu* ajiparatus often 
^ives results in good agi'eeinent with the ^■iSl•osity dutei ininatiotis and tlie results 



obtained in practice, the autlior has obtained so many total!} inexplicable results 
with it (apparently attributed by him to the presence oi an imjierfeetion in the 
apparatus) that he condemns it entirely. He believes the only way to determine the 
lubricating power of an oil to be to test it in situ in the inacliiiie tor wliich it is to he 
used. A. i\. 1., 

Preparation of Aldehyde-free Ethyl Alcohol for Oil and Fat Analyses. 

F. L. Dunlap. {’Journ. A)]icr. Chein, Soc., lOOfl, wviii.. ;]'.tj.;;'js.)-.*Alcohnl yielding 
a colourless potash solution may he obtained by adding to 1 litre in a glass- 
"toppered cylinder a solution of 1*0 grams of silver nitrate m A e.i*. of water, mixing 
thoroughly, then pouring in slowly, and without shaking, a solution of A grams of 
potash in 10 to 15 c.c. alcohol. The finely-divided silver oxide precipitated gradually 
distributes itself through the alcohol, and after standing overnight completely settles, 
when the clear, supernatant liquid is filtered or siphoned oil and distilled. 

W. H. S. 

On the “ Milkiness” of Paraffin Wax. H. Mittler and R. Lichtenstern. 

'Cam. J:eL\ Fett. n. llarz-ln<l, 1006, xiii.. 101, lOo.j— Transparent paraffin wax 
fetches a higher price than “ milky ’ wax, and the greater value of tlie clear products 
is due to more than their better appearance. Neustadtl concluded that - milkiness ” 
was caused by differences in the melting-points of the different constituents of the 
paraffin ; but the authors contest this, and point out that tnuispai ent paraffins with 
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ificlting-points as far ajjarD as ‘ and 4ii’ C. can be mixed togetlier without renderi-^ 
the product opa^pje, thou;,di in some instance? a bluish shade may be prodiicr-,1 
They attribute the “ milkiness to the presence of paraHin oil, and have isolated tiri: 
oil from “milky" paratlin by extraction with a mixture of alcohol and ether, ac-i 
have rendered transparent paraHins “spotted" or “milky" by adding oil in ch 
proportion of 0‘d to '.i perceuit. The addition of smaller quantities up to 0‘3 per cera. 
has little or no eltect upon tiie transparency. A, M. 

Constants of Carnaliba Wax, L. G. RadclifFe. (Joum. Soc. Chen:. / ; , 
lUOb, \xv., IdH.j - The following ligures have been obtained with a sample ol ( ear: 
wax; Melting-point (in capillary tube), C. ; acid value, 29; acid value dcr>.;- 
minod by dissolving d grams in 120 c.c. of boiling amyl alcohol, 5 ; saponiheatiu'. 
value (d grams dissolved in bO c.c. amyl alcohol, and boiled for six hours with 00 c i- 
ahtoholic potash containing 00 grams of potash per litre), S8'3 ; ester value, s.V{: 
iodine value, l-i'l?. The bleachrid wax melted at GP, and had an acid value in auivl 
alcohol solution of O of!. V7. II. S. 


On the Proportions of Pentosan and Methylpentosan in Plant Products, 
John Sebelien, (t V/e; /. /< :[., 1!M)G, xxn., K)1.)— 1*. Sollicd lias continued the worl. 
done by the author and others to show that in the great majority of cases the au:ont;; 
of methylpcnto.san occurring in plants is considerably less than that of tlie pento.-^a' 
also present, Sollied’s I'esults are gi\un in the following table, Tollens and Klleti’- 
tiiethod (//r;-., L!)().j, 102) iia\ ing been used : 





PoiU'j^aii 



I’l'!' 

Per Cenr 

Oak-wood, fifteen -year- old tree 


2'2G 

19-OG 

Ditto, younger 


2-31 

18 -CO 

Oak-bark, eighteen-year-old tree 


2-OS 

14-21 

Ditto, younger branches 


2-dI 1 

12'8o 

Oedar-wood 


2-00 ; 

12-36 

Fir-wood 


■T70 

10-03 

Beech-wood 


2'6S 

23-59 

Ash-wood 


2-95 1 

17-24 

Hay 


2d8 ! 

17-43 

Fuous vesiculosus 


8'K; i 

6-32 

Ascophyllum nodosum 


3-17 j 

8-46 

liye-brati ... 


1-75 ! 

2093 

Oats 


1-09 ’ 

12-76 

Hape-seed cake ... 


1-72 : 

6-25 

Linseed cake 


2-62 i 

9-73 

Cotton-seedcake... 


1-72 j 

6-23 

Cariots (dry substance) 


2-59 1 

8-43 

Kohlrube (ditto) ... 


2'93 i 

6-67 


A. G. L. 
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Linaloe Oil. W. Naumann. 

it -.'A 

/M’-.m 

iMbd, 

Ixvili.. tlbd.^ 

The 

Jewing results were obtained 

on 

the analysis of clnvr 

samples o 

oil shijjped 

direct 

’ii Mexico and guaranteed b\ 

ih 

i shippers to he 

pure 

nils : 




X 


X .. 

N 


gravity at 15'’ C. ... 


0 >:<5 


( n t 

0 


tation in 100 mm. tube ... 


- s - Mo 



■■ 1 : ' 

[b 

uxu iive index at 20" (b ... 


!-lf.:i5 


I- jikl.M 

bh'. 

i ^ 

-ters 


T:1m 


b7 , 

bb 




bO ■ , 


I'm 

iVi . 


'•-tilling below 100 ' (‘. 

.. ' .. lo.yc. ... 

,, 200 Mb ... 


hone 


nmie 




MM 


Mo 



., 205M;. ... 


TV , 


I') 



Tiic.se results are similar 

to 

those ohiatiied 

by b 

aiid 1 

leiiiicti (.\n 

M.\ ■> i’, 


'i'U), and accordini,dy the above oil> lo tlu- bust in)w obiainablo. 

W . b, S. 

On the Chemical Examination of Kerosine. K. Chariischkow. < n , v/ /a 

\ii., 14 ; through /'ci!., l!H)d, x\x. !//<;' . i, 1 I >i‘biistcdi ami (ivisl»*r 

recently shown the presence of neiiti’al sul))binic v-icr-^ in various jU’troh;uui 
.N imported at iiamburg. The autlior now shows that siniilar esters are somelinies 
in Itussian petroleum, the quiuitity varym" inversely with iho arjiomu of 
leM usc<l in the purification of the oil. The esters may i;e reeogni^eil by treating 
• .e oil with aniline, aniline sulphate being insoluble in kerodiie. On hurning oil 
ataining sulphuric esters, sulphurous and sulphuric acids are formed and the lamp- 
ick is charred. 

-V simple method of determining sulphur in petroleum eonsists in distilling it 
..-r potassium, potassium sulphide being formed and (huermined in the usual 
r-.iijner. The quantity of unsaturatod hydi'ocarbons present in km’osine should 
mays be determined, as they yield <a llame of unpleasant colour. A. O. I.. 

Collaborative Work on Tannin Analysis. F. H. Small, h/'euo. .s^r. 

■ ■ - Imi, lOOf), XXV., 29b.21)d.)'-Tlie American heather Chemists’ Associatioji have 

'•a'lnulated the following methods for the estimation of tannin in raw^ materials and 
'cialysis of the tannin solutions obtained therefrom. 4 he material is ground to a specified 
' ovne&s, and the tannin extracted in a copper Soxlilct apparatus so constructed tliat 
extractive is ren] 0 ^'ed from the action of heat, as pi'olonged boiling of the liquor 
’"oiiverts part of the tannin into some compound not tannin, })robahly gallic acid, 
■ike analysis of the tannin solution is conducted on a .solution containing ()-dd to 
‘ ■f * gram of tannin per 100 c.c. The residues obtained from tlje evapoation of 
' c.c. each of the solution before and after filtration give the R’uounts of total and 
soluble solids respectivelv, The tannin is retnoved from armther portion of tlie 
solution by treatment with hide-powder, which is then filtered oft, and the clear 



240 


THE ANALYST. 


liltrate evaporated to dryness, the residue being the soluble non-tannins. By deduc: 
ing these from the total soluble matter the proportion of tannin is readily obtainei 
The hide-powder employed is lirst treated with a dilute solution of chrome aim. 
washed free from uncombined salts, excess of water squeezed out, and the mo:-; 
powder added to the tannin solution, a correction being made for the water adam 
with the hide-powder. Ditliculties have arisen owing to failure to obtain clea: 
filtrates, and to the retention of part of the tannin by the filter-paper, but i. 
following prescribed conditions concordant results are obtainable. To avoid dcro:,. 
position (luring evaporation and drying of the residues, a special copper steam-la;: 
has been devised, with a solid top on which the dishes rest, and fitted with a ste,.::. 

jacketed cover provided with openings for ventilation. W. II, > 

Analysis of Ebonite Articles. R. Thai. {Chc.m. /cit., 1906, xxx., 499.) 
su]>plied to the Itussian army medical service, ebonite cases for instruments a;., 
bottles must fulfil the following re(iuirements : The ebonite must be made from I-; 
l^ara rubber and sulphur. The quantity of the latter may vary from 27 to :i0 {:•; 
cent., but should preferably be 29 per cent. The vulcanization must he ew 
throughout, and the ebonite must be free irom surrogates. The amount of ash i:.:. 
not exceed 0-00 per cent. On warming the ebonite with fuming nitric acid, a clear :: 
nearly clear solution should be obtained. The material should be black, capable c. 
being polished, and be free from cracks, indentations, porous or coloured spots, e:c. 
it must be sulhciently hard, and yet not too brittle to be worked by tools. The case: 
must not break or crack on allowing them to fall by their own weight when empty.: 
to a stone floor, or on knocking them together. 

The analysis of ebonite is carried out Ijy the methods usual for rubber. Moisiur: 
may l)e determined by drying for two hours at 100° to i0d° C. ; longer drying resuk 
in oxidation of the material, bor the test with fuming nitric acid, O o gram o; ii-v 
ebonite in small pieces is gradually added to 20 c.c. of the acid, and the whole .- 
wanned until nitrous fumes are driven off. A turbid solution indicates an amoun: : 
asii greater than 0 6 per cent. In testing for surrogate, a correction must be ma:' 
for the weight lost by the lilter-paper on treatment with 8 per cent, alcoholic caiis:; 
soda. The author has previously found this to be 5-5 per cent. For accurate wo:., 
corrections must also be made for the amount of sulphur extracted from, and . - 
quantity of soda retained by, the dried residue. A. G. L 

Grading of Glues and Gelatines. J. Alexander. {Joum. Soc. aicm^ l. 
1906, xxv., 158-161.)— The author recommends the determination of the reaciior 
litmus, viscosity, grease, foam, set,” jelly strength, adhesive strength (under act.i. 
working conditions), and keeping properties. The viscosity is measured by nou*; 
the time of elHux at SO® C. from a 45 c.c. pipette of solutions [containing 25 grams c: 
glue in 100 c.c. of water. The effluent tube is 7 cm. long, and has external ar.> 
internal diameters of 9 and 6 mm. respectively, the smallest^diameter of the ouu'-‘ 
being about 1’5 mm. The length of the bulb is 9*5 cm., and its outside diainete: 
d cm. The amount of grease is approximately proportional to the spots appear.-r 
when the glue solution is painted on white paper with a little aniline or dry colo.-- 
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KoA:a 13 estimated comparatively by agitating with a rod or nu'chanii al agitator, and 
• set is the speed with which the jelly luaialuns. .lelly strength is well measured 
bv pressure with the hnger-tips : but a special insirimieni, more reliable than the 
e.ot test, has been devised for the purpose, consisting of a brass cylindrical vessel 
supported like a gas-tank by four vertical rods, against winch it slides with almost 
‘rictionless roller-bearings. Tiiis rests on a truncated emm of jelly, and shot are 
i, mired in uutil a definite expression of jelly is ol)Scr\ed. two vertical brass uprights 
, 0 cm. high connected with an electric-bell circuit being placed beneath the cup, so 
mat when this readies their level the bell rings. Keeping properties are observeil liy 
--xpo-'ing the uncovered glue solutions for some days at room tcnipm-ature, .\n 
srbitrary series of standards has been devised, based upon the \iscosities, si\teen 
:. early e<]uidistant grades having values assigned of Id to If.d, lo points being allowed 
e>mween each grade. The grades specially adapted for particular purposes arc 
mentioned. . lb 

Conditions affecting the Foaming and Consistency of Glues. S. R. 
Trotman and J. E. Hackford. {Joani. ,Sre. i iwm. l‘M^(e wv., iiM loT.) 

i'oaiiiing of glue is increased l)y overboiling, liy prolonged l^niliug with alkalies, and 
by the presence of peptones, of soda or lime, e>i' soa}) hevimd a cniain limit, of 
V nbolic acid, and of suspended matter, hVom the inlhieticc of llm lasi-nanu.-d, 
i.a'i-lcd glues, such as ilussian, may be expected to give coimideralrle foam. I be 
diitouiit of foam is reduced by rise of temperature. l>y the addition of luirricating, bone, 
or cod oil, or of hydrochloric, sulphuric, acetic, salicylic, or oleic acid. The mineral 
i' jnstituents of water used in glue-making would not allecL the quahty ol tht* resulting 
-ivie. The consistency of glue is not injured by small i[uantitie;-> of peptone so long ar> 
I'.ev do not re^fiace albuniose nitrogen, but is seriousl) reiluced by alkalies and acids, 
uiough in a less degree by small quantities of carbolic or boric acid. small amount 
■ f soda or potasli soap does not diminish tlie consisteney. The loaming has been 
x.'-asured by means of a graduated tube about cm. long, imd of such diameUei tliat 
^•ich division is 1 cm. in length and has a capacity of I c.c. Tliis is lialf fille<l witli 
u 10 per cent, solution of the glue, placed In a water-jacket at hi)' L,, and aftei 
:uiowing the glue solution to attain this teii'perature, \vithdra\vn, and the level of the 
viution adjusted to zero. The tube is then corked and .shaken vigorously for one 
Xiiiiute, replaced in the water-jacket, and the height of tlie foam read oil. (/Onsisleiiey 
been determined by noting the time taken by spheres to fall tlirough a column of 
given glue solution. H. J. Watson {ihio., IhOh, xxv., !>()'.)- 1), from independent 
’-’■‘I'erinients on the same lines, concludes that foaming is not materially increased by 
lije presence of free alkali or acid, except sulphurous acid. iMucins increase tim foam, 
-ad zino sulphate lengthens the time it takes to die away, but Ircat appears to be the 
dl-irnportant factor in producing foaming giue, probably due to hydrolysis of the 
gelatin to gelatone. By reducing the period under heat to the shorlesL possible, 
practically foam-free glue should be obtained. This author measures tlie loam by 
staking oO c.c. of a 10 per cent, solution of the giue at about C. in a stoppeied 
staduated cylinder 2‘d cm. in diameter, and reading the height of the top of the foam 
soon as the height of the solution reaches 4b c.c. \\ . H. S. 
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The Determination of Urea. B. Glassmann, (Berichtc, 1906, xxx 
706-710. 'The following moditication of Liebig's and Pdiiger's methods is claimed:, 
give very accurate results, and to bo more easily applied than any other rncthc i 
The urea is precipitated from the solution, which has been neutralized with sodi . ^ 
carbonate, by means of a known excess of standard solution of mercuric nitrate, •- 
precipitate filtered off, the filtrate acidified with nitric acid, and the excess of mere.;, 
determined by titration with ammonium thiocyanate solution, iron amnion;: 
sulphate being used as indicator. From the amount of mercury that has been lak- 
iip the uVea is calculated by means of the equation — 

2CONJI, + 4]Ig(XO,), 4- 4n,,0 - [2CO(NH,), + HgfNO,), -f 3HgO] + GHXO^, 

The conditions for the determination of the urea in urine by this method are t 
same as those required in Liebig's original method -viz. : (1) The urine must i :: 
contain more than traces of albumin, which otherwise must he precipitated u.::. 
acetic acid. (2) It must not be in full alkaline fermentation. (3) It must : 
contain leucine or tyrosine, f l) It must not contain abnormal amounts of alk;, 
chlorides, bromides, or iodides, or of benzoic, salicylic, or hippuric acids. (5) If 
darkly coloured it should be treated with animal charcoal C. A. M. 

Simplified Ultimate Analysis for Technical 
Purposes 11. M. Dennstedt. {Zetts. aufjcir. 

IfiOG, xix., 517 : rf. Anaia'st, xxx., 135, olvS, and this voi 
122.) — The author has given up the use of platinized quar* 
which occasionally scratches the combustion-tube, and cc 
uses rolled-up pieces of platinum foil, or, better, platini. . ■ 
foil ‘'stars" (Fig. 1;, weighing 1 or 2 grams, which u. y 
be obtained from liereaus, of llanau. For the introduction of the double ciurt; : 



Fic. 1. 



Fic, 2. 

of oxygen, the arrangement shown in Fig. 2 is recommended, as it very seldoc 
requires renewal. A. G. I- 
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INORGANIC ANALYSIS. 

On the Quantitative Determination of Arsenic by ihe Marsh Method. 
G. Bertrand and Z. Vamossy. /ij:; ; i 

• 141.) Tile iiieiiioil results. pi'o\'i<led tint the 

author'^ in'><truction3 ( nun. I'jo:!, 74'..' aie ummI whIj tin* iih’klifteation 

:;:al a length of 40 cm. of the tube is heateil ami tliai ihv tube ins a bore of l> mm, 

(Quantities of 0 01 gram arsenic aiul moi'e, the cas, aftm' leaviti;,; t'lu' aQ)pai’aius, is 
l-as^ecl through a solution of silver nitrate. 'Hie arHuile mirror shouia he dissolved 
n sodium hypochlorite and not in nitric acid. \. C |. 


On a Method for the Detection of Very Small Quantities of Yellow 
Phosphorus. R. Schenck and E. Scharff. /;,r, i r'i'; ihruuch (Aum. 

x.w,, [/iCjfuj, loti. j -Yellow jdiusjiiiurus, t-vi-n in ve;\ siiiall 'juaiit ities, 
.onires air, and hence may be 
ii;ade to discharge an electrosccjpe ; 
piiosphonis trisulphide, even when 
luminescent, does not possess this 
nreperty. and does not yield any 
phosphorus trioxide on slow cotii- 
bustioii at moderate temperatures. 

Tee authors make use of the 
apparatus shown for the detection 
uf small amounts of yellow phos- 
pliorus. By means of a tube 
passing through the ground-glass 
stopper of the tube (a) a slow 
current of air is led over the sub- 
stance to ]>G examined, which is 
placed at the bottom of the tube. 

Tne air then passes through the 
vessel (c), which communicates by means of its removable stopper b/j witli an 
electroscope (b). A piece of sodium in the tube (r) serves to keep the electroscope 
dry and sensitive. A. ti. J.. 

Determination of Small Quantities of Copper in Water. E. B. Phelps. 

(•/: vr>n Amcr, Chem. -Voc., 1906, xxviii., d6Sd72.) — The copper is separated elcctro- 
lyrically from an acid solution, dissolved in dilute acid, and, after neutrali/u'ng, 
detfermined colorimetrically as sulphide. Buflicient water to contain 0*1 to 1*0 nigm. 
of copper is evaporated to 75 c.c. and washed into a platinum dish, which serves as 
anode, adding 2 c.c, of dilute sulphuric acid for clear and soft waters, 5 c.c. for those 
rich in organic matter or clay. The cathode, consisting of a flat spiral of stout 
platinum wire, is then suspended in the solution parallel to and about \ inch from 
the bottom of the dish, and the circuit closed. After electrolysing for four hours with 
^casional stirring, using a current of 0*02 ampere, the cathode is removed without 
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fiiHt opening tho circuit and immersed in dilute nitric acid previously heated :: 
b jiling. The spiral is washed and the liquid evaporated to dryness on the water-bai;. 
a few drops of hydrochloric acid being added if silver is suspected. The residuv 
ttien dissolved in water, washed into a Nessler glass, made up to 100 c.c., and 10 c.. 
of atj alkaline solution of potassium sulplude, prepared by mixing equal volumes :■ 
If) per cent, potash solution and a saturated aqueous solution of sulpburett-j. 
liydrogen, added. A similar tube is prepared by adding 10 c.c. of the reagent to • 
tube of distilled water, and then running in, 0 2 c.c. at a time, a standard solutio* 
containing 0 2 gram copper per litre. This method gives good results in the presetic, 
of sewage and industrial waste, iron, lead, silver, and tin, and in highly-colour ; 
surface-waters. W. II, S 

APPARATUS. 

Apparatus for the Continuous Registration of the Results of Gas 
Analysis and Precipitation in Liquids. Zelt., I90f3, xxx., 347.) b 

Stollberg has patented (in (lerinany) the apparatus shown in the figure. It consists 

essentially of a number 
flasks, containing suitable r- 
agents, connected with cac:. 
other and mounted on sepura:-.- 
pendulum - balances, whic 
rotate graduated paper di-j^ 
at speeds corresponding wi’ 
tlieir weights. On these ih- . 
a pencil worked by clock-wc i 
marks off minutes. By mea:;- 
of a pump (not shown) work -i 
by a falling-weight mechani^r. 
determined quantities of i;.. 
gas (from a chimney, etc.' 
be analysed are drawn throu.:- 
the flasks, and the increase in weight of each flask in a given time is read oil iro;:. 
tlie discs. By means of suitable modifications the apparatus may also be made 
give a continuous record of the specific 'gravity of a liquid, the amount of suspeitde: 
or precipitated matter in it, and the like. 

Modified Westphal Balance for Solids and Liquids. F. M. Williams. 

(/o?<r;n Aincr, Chcni. Soc., 190(3, xxviii., 18o-lS7.) — The balance is adapted for ^oliu^ 
particularly cements and minerals, by lengthening the pointer, upon which, a: •• 
distance equal to the length of the other arm, is suspended a support carrying 
pans, one above, the other below, the surface of the liquid, by means of which i - 
object may be weighed first in air, then in the liquid, A two-piece counterpoising 
weight movable along the threaded portion of the pointer facilitates adjustment, a- * 
a cam device for raising the beam and locking it in place tends to prevent wear upJ- 
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»;.o knife e'iges. The insertion of a hiiige-joiiu in tlie upright >iaiuhu\i arm allows 
instrument to be folded up within a small space, W. 11. S. 


A Burette Top for the Absorption of Carbon Dioxide 
and other Gases {Chem. Zuj., I90h, \x\.. iv.ip t.ustav Muller, 
c; Ilinenau, has devised the apparatus shown, which is designed : 
:o prevent the absorption of carbon dioxide hy caustic alkali 
solutions in the burette. The apparatus tits in the to]> of the , 
(..cette, which is widened to admit it, hy means uf a m'lumd 
las5 joint. It contains a solution of caustic alkali, through which 
,;;iv <dr entering the burette has to bubble, tlje patli o! the air 
I t an' shown by tlie arrows. A piece of solid potash may uImi be 
pi ced in the bulb {d). In tilling a burette for the tirst time with tlie 
-ta.'idard solution, the apparatus is placed on the top of the bui-eii<' 
a!i«l filled with potash. It is tlien turned so thata groove k J ) at ilie 
cioand-glass joint is opposite a hole (g) in the burette. Tlu; 
standard solution is then run in from below, the air ironi the burette 
escaping through {<}). The top is then turntal so as to shut o!f 
r -Ltmunication between {g) and (/), and kefit in this position. .\nv 
i\r entering the burette has then to bubble tliroii^h ibe potaslg 
'.vhiht in filling the burette afresh tlie })Otash is simply forced up 
:';to the bulb (d). 

A, (i. L. 


A New* Electrolytic Apparatus. S. F. Acree. (.1- m cin'm. Jmini., P.mi*., 

. ■!. pp. dld-dlG, )— The essential lealure ol the apparatus is that l)y means of a 
T'-iating, propeller-like anode all the litjuid is continually circulated througli the 
A cathode K, which is ol platinum gau/e, .oO meshes to 

the linear inch, and con>ist:, of an outer ring h'd inches 

Cts— ■■ ■ .,B in diameter, forming one piece with the arm ti, and an 

^ inner removable ring which holds the gau/.e m position, 

^ the two rings being ke[)t lirmly together either by line 

V ‘A . platinum ware or by lour small drops of gold. Tfio arm 

■ (i is held in position by a binding-screw attached to the 

■ ' ! glass rod T, and supports K half an inch above the 

I i Lttomofthebeakci- II. A glass cylinder, I, rests on the 

i| I I I '■* outer ring of K, its upper edge being at least a «|uarter 

^ I ‘ oi an inch beneath the surface of the lir|uid. The 

\ .P of heavy platinum foil, is riveted to the 

\ ^ \ platinum rod K, which is sealed into the glass tube C, 

aud the latter rotated in the glass tube by means of 


aud the latter rotated in the glass tube by means of 
pulley, A, and a Kabe water turbine or a small electric motor. A platinum strip or 
^tout wire, D, connected to a binding-screw on T brushes against )., making good 
c-o'itact. The distance between J and K ia adjustable, and depends entirely upon the 
voltage and strength of current required. 
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New Form of Potash Bulbs for Estimation of Carbon Dioxide fion> 
Combustions. S. F. Acree. (AvLer. CJicm. Jonm., lOOG, vol. :ij, pp. 309-311 ... 
A niodilication of Soxhlet's alkali apparatus, in which the two bulbs B and !> n. 

filled and surrounded with glass wool saturated with oD p.,- 
cent. KOFI solution, the mixture of gases from the corabustio:: 
tube being thereby brought in contact with a very large surfa v 
of alkali solution, insuring almost perfect absorption. Th- 
glass wool around the bulbs is kept in position bv f,..; 
small glass projections K, which extend from the lower b.:!!, 
nearly to the wall of the outer vessel, and the exit tube f; 
thc‘ lower bulb dips into the potash solution F. A calcix 
chloride tube is attached by means of a ground-glass joint r. 
A. I’he ei'llciency of the apparatus is proved by the fact tin-, 
on passing through two of them in series (a) a stream o’ 
nearly pure (JOo for fifteen minutes, (h) a mixture of one-tlil: ] 
(’0^ and two-thirds air, in neither case was the amoum j:' 
FO_, absorbed by the second apparatus as much as 010 mgm. 

Porcelain-lined Bomb for General Laboratory Use. 

S. F. Acree. {Amey. (Jheui. Journ., 1000, vol. 30, p. 300.) — 

The bomb E is of soft steel, about ^ inch thick, and tested 
to 230 atmospheres water pressure, its entire inner surface up 
to the threads at the neck being lined with white porcelain 
inch thick, which may be of acid or of alkali-proof material. 

The stopper B is of hard bronze, has a square head, and 
screws into the neck of the bomb with heavy threads, the 
ring C, of very hard rubber or lead, making a gas-tight joint. 

The handle I, attached to the screw A on a square head, 
serves as a valve, the screw fitting into the stopper with gas- 
tight threads and packing, and having a tip, D, of very hard 
rubber or lead, which closes the bomb so tightly that liquid 
carbon dioxide cannot escape. The inlet or outlet Gr has a cap, 
and is threaded to fit carbon dioxide cylinders. The bomb rests 
in a detachable ring base, H. 

W. H. S. 


Dougai Assay Tube.— This, which is a 
modified flask, will be found useful for “park- 
ing,” dissolving metals, minerals, etc., solutioi^ 
proceeding quietly, as the double opening pro- 
vides a free escape for the evolved gases. The 
apparatus may be obtained from Messrs. J- T 
Griffin and Sons. 

W. J. > 
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A New Rheostat for Electrolytic Analysis. 

Q Pascalis. (-Vu?/. .SfU’/.'/,, i Sor., -ii. ; 

• ;ou;:ii Chem. Zeit, 1900, xxx, 101.) 'Inu 

- ;;.\U adjustable resistance shown in the liLture on 
O'L' top of the electrolytic stand has been designed 
i ■. the author in eonjunetioii with (^risy. Os 

• ei dit i.s only SO to 100 inm., the diameter being 
t to 00 nun. A casing protects it from fumes. 

i;v means of the screw on the top the strLMigth of 
i rarreiit at 1 to volts may be regulated from 
ntj I ampere in ampere stages. A. (.1. L. 


Struthers Syphon Pipette ))ossrsscs tin- following 

advantages — compactness, less danger of liquid [lipelte l^diig 
sucked up into the mouth, no necessity for using tip of finger 
in stopping flow, mark more exactly and easily cauglil, easy 
regulation and stoppage of flow, which, is ellectcd by siinj>ly 
tilting the pipette; it always discharges the same volume, as tlie 
bulb completely empties itself. The })ipetLc is inanufactiiicd hy 
Alessrs. J. d. Gritlin and Sons. 

\V. J. S. 

^ 4 - 4 * 

REVIEWS. 

The Cyanide Industkv, By K. Eoisine and M. hKsoi.EN. Translated byJ. .Ahtuur 
Leclekc, Ph.D. With an Appendix by C. IT Munkoi::, Pm.IT fNew York: 
Wiley and Sons. London ; Chapman and Hall, 1900, Pnee 1 net.) 

The manufacture and utilization of cyanogen compounds have undergone ra|)id 
development in recent years, and the work under review is an attempt to classify the 
various methoda employed at the present tiine. The book comprises four sub^ 
divisions, the first of these dealing with the chemical reactions in\olvcd, together 
^ith the preparation and properties of the more important single and double cyauidcs. 
Tart 11. is practically a directory of the works at which the cyanide industry is 
carried on, whilst Part III. is devoted to the manufacturing processes in general use. 
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Tho cotnioercial application of the ditferent cyanogen compounds is discussed in 
last section, and an appendix contains a digest of the United States pat^i.:; 
relating to the recovery of precious metals hy means of cyanides. 

'riio descriptive matter as a rule is concise, and the processes of manufacture . 
clearly explained. The authors point out that the application of cyanides to 
treatment of auriferous materials is the immediate cause of the progress realized i 
the industry during the last fifteen years, whilst the discovery of cyanide compoiu. ; 
in the bye-products of the manufacture of illuminating gas has also widened the U;.: 
of investigation towards synthetic processes. 

in the small space allotted in the book to analytical properties the usual tests’; 
cyanides are included, but the information given in reference to quantitative dt:-; 
ininations is rather meagre. 

Although the book will probably prove useful to the manufacturer as a ns;:; 
of the ordinary methods employed in the production of cyanides, its value to 
analytical chemist is somewhat problematical. P. A. lU i;, 


Lks Industiuks dk h\ CoxsEiiv.VTioN DES Aliments (The Food-preserving Industi , 
By X. liocQUKS. (Faris, 1200. Pp. xii + 50G. Price lo francs.) 

This book is divided into seven chapters, respectively treating of histori' • 
sketch, the causes and effects of changes due to putrefaction, preservation by hu. 


by cold, by desiccation, by antiseptics, and hy tin; prevention of the entrance , 
micro-organisms into such naturally sterile products as eggs. 

There is little or no analytical information, the whole subject being treated 
from a technical point of view; but the work is well up to date, and gives a faci 
complete description of tlm various methods of food preservation. As is natural ;n 
French work, the processes and details of packing and transport are chiefly tlio- 
used in France, but these are fairly typical, and in most eases will give the lo: 
analyst a good general idea of the technology of the food-preserving industry. 

One passage taken from the report of Dr. Bordas, adopted by the CongrO'^' 
Ilygiene, is worth quoting in extenso : 

“ Fn rfsnmd, Taddition d’antiseptiques dans les denrdes alimentaires prod;; 
les resultats suivants : 

“1. File est susceptible de nuire a la sante. 

^'2, l-llle pent permettre de conserver des I'ldments ayant deja subi 
commeimement d’altfration. 

“3. File modifio le plus souvent la composition des elements organiques. 

“ II u a lieu iVintcrdirc Vemploi des antiseptiques 
dans tonics les niatiercs alimentaires." 


quels qiills soiciitj nocifs on r 
H*. D. if 
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proceedings of the society of public analysts. 

ON THE PRESENCE AND DETECTION OF CYANOGEN IN JAVA. BURMA, 
AND HARICOT BEANS. 

By E. E. TATLOCK AND K, T. THOMSON. 

[RcatJ at the May l'U)L). i 

A< we had to deal with this (question in the recent [loisonin^ of cattle bv “.lava" 
beans, we have thought it iniglit he of interest to p;iL on record the reSTilt of onr 
elimination for cyanogen compounds of ‘Mava " and othei' lieans, as well as of jicaa 
of various kinds. As a fairly full re|)Ort with regard to ilie poisoning cases in 
s.'Otland is given in the March and .April numbers of tlie riannhil tg’ tii,- Hoard if 
A niadturc^ shall not refer further to tliese, nor, indf-ed, to anything directly 

connected wuih them, but shall confine our attention to tin- various specimens which 
'.ve procured for experiment. 

For the determination of cyanogen we employed the m^-thod which Frofessor 
I’unstan used — namely, extracting the glucoside witli alcohol, distilling off the 
latter, decomposing the former with hydrochloric ocid, arid distilling oil tlie liydro- 
cyanic acid (the AgricuUiiral Ledger, No. 2, F.Hjoi. For the <ieteciion of the hydro- 
cyanic acid we made a mash of about h.l grams of the ground beans with lit) or 
'*ic.c. of warm water in a small stoppered bottle and kept at UF to .oO° (’, for hiUf 
an hour, then applied a modification of the Schonbein test. This consisted in holding 
'n the vapour in the bottle a piece of filter-paper, which had been first dipped in a 
I'er cent, tincture of guaiacum resin, and then in a fi-I per cent, solution of copper 
sulphate, when the paper assumed a fine blue colour almost iimnediately, if hydro" 
cyanic acid was present. It is important that the blue colour should be rapidly 
'ievtloped, as the prepared paper slowly assumes a blue tint wlien exjiosed to the 
am. and this might be mistaken by careless observers lor the effect of hydrocyanic 
a< ill. A good plan, therefore, is to prepare two slips of paper simultaneously, insert 
-ne into the vapour to be tested for hydrocyanic acid, and simply expose the other 
*0 the air, when a comparison will decide the r^uestion. If this plan is adopted no 
mistake can be made. In applying the Schimbein test it is generally directed to clip 
the filter-paper in a 10 per cent, tincture of guaiacum resin, and dry before dipping 
"1 the OT per cent, solution of copper sulphate. On drying the paper, however, it 
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always assumes a blue tint, and this vitiates its application to the detection rf 
hydrocyanic acid. In consequence of this defect we have modified the test aj 
described above. 

It should be noted that, as a rule, hydrocyanic acid (if present) can be detectel 
aW \\a\V \\ont'a tvo \ioiu 

should be closed and allowed to stand at the ordinary temperature for several ho\;': 
in order to allow the hydrocyanic acid to accumulate by the gradual action of u 
cn/yine contained in the bean on the cyanogenetic glucoside. 

After deciding the method of procedure, we, in the first place, examined severe 
specimens of Java beans, and found from 0-027 to 0-137 per cent, of hydrocvas 
acid, this being, of course, understood to exist in the beans in the form of . 
arnygdalin-like glucosido. These results practically agree with those of the unciil:: 
rated variety examined in the Scientific and Technical Department of the Impeiv.. 
Institute. In order to determine whether there was really any difference as regar ;- 
cyanogen contents in beans of different colour, we obtained an average sample, weii^’:. 
ing about 3 pounds, of a lot of Java beans, and separated them into five diflere: : 
kinds. These consisted of white, brown of various shades, speckled, chiefly brow 
and white, with a few purple and white, purple of various shades, and i)iack liea. - 
The sample was composed of these as follows ; 

IVi' Cent. 


White beans ... ... ... ... ... ... ... 9 

lirowu beans ... ... .. ... ... ... ... 34 

Speckled beans ... ... ... ... , ... ... 33 

Purple beans ... ... 20 

lllack beans ... ... ... ... ... ... ... 4 


These were tested separately w-ith the following results : 


White beans 
Drown beans 
Speckled beans 
Purple beans 
Black beans 

Average 


100 


Hydrocyanio Acid. 
P<'r Cent. 

... 0-027 
... 0-038 
... 0-038 
... 0-031 
... 0-012 

... 0036 


From tliese results alone it might appear that the white variety contained t'.v 
least, and the black the most, hydrocyanic acid ; but this distinction does not real’v 
bold good, although it has been held that white contains the least, and purple li- 
most, of that ingredient. Other tests we have made showed in brown beans OOTi. 
and in black beaus only 0*029 per cent, of hydrocyanic acid, so that the generalixatio’.: 
as to the quality of the bean according to its colour is of no value whatever. 

It has been stated that the cyanogen was contained in the husk and not in 
kernel of the beau, but this opinion or assumption we have proved to be 
untenable. We carefully decorticated a small specimen of black beans, and fou::i 



2D1 


THE ANALYST. 


that the husk was equal to about 10 per cent, of the whole, while the percentage of 
eydrocyamc acid m the decorticated portion was 0-030 per cent., and that in the husk 
onl.v 0-003 per cent. We also procured a large specimen of decorticated beans, and 
•ce corresponding husks, from the mixed varieties, and found in the decorticated 
, 5 mou 0-061, and in the husks O-OOtl per cent, of hydroevanio acid It is thus 
that the kernel eonUms -at. W lew times, e.s, \xxc\vCKX-x\m-, -xxA ixs, t\m 

'..'iak, SO that the statement we have relerred to is not borne out by iact, h has also 
b-.-'-n suggested that it is the small, rounded beans that contain the hydrocy.-mic acid, 
bui our experience does not bear this out even in the sli^lutst 

Having dealt with the Java beans, wo next procured .speeimens of various kinds 
o: bean and pea, and tested them for hydrocyanic acitl. with the following n-sults, 
which include also the average weight of the beans ; 


1 1 y'lr<'<’y;i]iif Ai I 1. .X illlil uT I'l I'lihUis 


Hnglish beans ... 

I’l-I ( \-n!, 

noiu‘ 

in ! *Hl ( i |-;ti|is. 

170 

Morocco beaus 

none 


Smyrna beans ... 

nom“ 

0)0 

Java beans 

0-(L7 toO'l:;; 

JT-d 

Hangoon or Burma beans 

(1-0(0 

JOS 

Large haricot beans ... 

none 

(H 

Ivarge haricot beans 

none 

7S 

Small haricot beans (Kangoon) 

(>()(i:> 


Small haricot beans 

0-O( k; 

ido 

Small haricot beans 

0'(K)1 

-IIS 

Small haricot beans ((diili) 

none 


Paiyin beans 

nom‘ 

1000 

Bram 

none 


Calcutta wdiite and gray peas 

nojie 

. . 

Odessa and Mutter peas 

none 


haricot beans (both small and large) 

mentioncil abovi 

f were obtained from 

sources, and were all sold for hunian 

food. The sam 

pie containing OOOl 

of hydrocyanic acid was purchased 

by ourselves in 

a grocer’s shop in 


I roin the above tal)Ie we have further and most conclusive proof that it is a 
rnstaken idea that the white l^ean is free from the cyanogen compound, as the 
i liter was present in three specimens of the wiiite haricot bean, which is almost 
'•ertain to be a cultivated variety. It will be observed that the specimen of the ordinary 
or coloured) Hangoon or Burma oean given aiiove contains only rather more than 
'•ali that contained in one specimen of the stnall wlhte haricot beans. 

In conclusion, we may note the effect of boiling the unground beans with water, 
!ind of mashing the ground beans with warm water. In carrying out the former 
i-'Speriments the three samples of small haricot beans containing hydrocyanic acid 
'^erc steeped overnight with water and boiled until thoroughly cooked. They were 
allowed to cool, beaten up with water, and the inodiheation of Schonbein’s test 
Jipplied, but hydrocyanic acid could not be detected in any of tliern, Tlie hydrocyanic 
acid was now determined in the beans originally containing O'OOfl per cent., after this 
tft-^atment, and 0'002 per cent, was found. These results show clearly that a large 



THE ANALYST. 


2/i2 

proportion of the cyanogen compound and the whole of the enzyme have been 
destroyed by the boiling, but whether the amygdalin glucoside is harmless, seein^; 
there is no enzyme present to produce hydrocyanic acid, is a question with which 
we cannot deal. In order to corroborate these results, Java beaus containing 0'(}3> 
per cent, of hydrocyanic acid were steeped and boiled in the manner described ; but 
after this treatment no hydrocyanic acid could be detected by the modification of the 
Schfinbein test, although 0*019 per cent, in the form of the glucoside was actually 
present. 

The result is entirely dilferent when cold or warm water, as applied in the test 
referred to, is mixed with the ground bean. In this case we found that in two or 
three days practically the whole of the cyanogenetic compound was decomposed, and 
the cyanogen in it liberated in the form of hydrocyanic acid. 

Discussion. 

Dr. VoKU'KKK remarked that Professor Dunstan drew a clear distinction between 
the white and the coloured beans, and spoke of the white beans as being cultivate-] 
and as containing no cyanogenetic glucoside, whereas the speckled and purple bean< 
did contain one. He was inclined to think, however, that this was an assumption 
rather than the result of actual experiment, and accordingly the present paper, :[ 
the beans dealt with were hotanically the same, would he of considerable value. 

Mr. Hknduick said that he had had occasion to examine a good many samples 
of these Java beans, and had done a little investigation on lines somewhat similar to 
part of that recorded in this paper. His results, generally speaking, were in accord 
witli those of the authors. Every specimen that he had examined of these so-called 
Java beans, a great many thousands of tons of which had been imported into Europe 
during the last year or two, had yielded hydrocyanic acid in relatively large quantity 
The beans varied very greatly in colour, even from liag to bag of the same consign 
ment. In some cases white beans were more numerous than those of any other 
colour; in other cases the majority of the beans were black. He did not find, 
however, anv corresponding variation in the amount of hydrocyanic acid, though. 
generally speaking, the darker beans contained a little more hydrocyanic acid iLan 
the light ones. He was not satisfied that the whole of the hydrocyanic acid which 
it was possilde to produce from the beaus was obtained by extracting the glucoside 
with alcohol, which was, he understood, the method used by the authors of tbi‘ 
paper. In a few experiments which he had made he had found that mere soakini: 
of the ground beans in water and subsequent distillation yielded, in every case that 
he had tried, a larger quantity of hydrocyanic acid than was obtained by the alcohol 
extraction method. He also had de-husked a sample of the beans, and had no: 
obtained any hydrocyanic acid from the busks ; it was all contained in the inner 
part of the beans. It had been stated that where the beans had been washed before 
being used there had been no poisoning. Through the kindness of certain largt 
dealers he had been able to visit some mills where the beans were thus treated, and 
had seen the whole process. The washing process was a very brief one, and though 
it removed much dirt, it did not do more than clean the outside of the bean, ana 
could not affect the amount of cyanogenetic glucoside present. His difficulty was to 
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explain why there had not been far more cases of poisoning. (Ireat (]u antities of the 
beans had gone into consumption. He personally knew of cases in which beans, of 
which samples from the same parcel yielded a large proportion of hydrocyanic acid, 
iiad been fed daily for weeks to cattle without ill-elfect. In other cases poisoning 
had occurred at once, and large numbers of animals were lost. Tlie poisoning 
jeeuied to be, so to speak, sporadic, and he felt convinced we had still something to 
learn as to its cause. 

Mr, kjSTCOiKT said that he had been told by a miller near Manchester of certain 
beans which had poisoned a considerable number of cattle. These beans were 
described as Indian mutter.” 

Mr. HKNDnt('K said that he had examined what were known as mutter peas,” 
itid had not found them to yield any hydrocyanic acid. It was known, howe\’er, 
tl'.at these peas sometimes caused poisoning of a ditferent kind (see a pa])cr l)y 
Dr. J. A. Voelcker, Analyst, xix., 102). In some cases the beans had ijeeri given 
in the form of dry meal, in some cases they had l)eeu soaked, and in some cases 
steamed. He had always found it quite easy to detect the i'vdroeyanic acid in those 
beans by smell, after soaking the meal in water for a short time. 

Dr. LnATHnn said that there was no doubt that these various beans, those from 
Burma especially, did contain a cyanogenetic glucosidt, though it was not yet certain 
whether this was identical with the phascolunatin of Professor Dunstaii. It is 
uncertain, also, what the exact botanical nature of these beans is. They seem to be 
a mixture of species, but in India nearly all the crops are mixed. Il(i thought, from 
what he had seen of these beans, that they probably all belong to tlm same genus, 
but it was not certain whether Professor Dunstan’s statement as to riiffHcolus 
ihimh/s IS generally correct. Probaljly it is correct for the plant tliat Professor 
Dunstan operated on, but it is not certain that ail these ihn'tnese beans are tlio 
same. He had found a cyanogenetic glucoside in various Indian beans, and its 
presence seemed to be very common in leguminous plants in tlic Past. The (quantity 
01 prussic acid obtainable varied considerably. It is very niuch to be desired, of 
course, that further knowledge should be obtained as to the physiological action of 
the glucoside itself. It is cjisy to understand the production of prussic acid by 
giinding up and soakirig the beans in water, because these cyanogenetic glucosidcs 
are almost always associated with en/.yines capable of hydrolysing tlicm ; but 
whether such hydrolysis would necessarily be brought about l;y the enzymes of the 
digestive organs is another question altogether, and, as far as he was aware, no work 
has been done in that direction. It seems very possible that the erratic effects of 
the beans might be explained by variations in the degree to which hydrolysis results 
from digestive action. In one of the first references made to him in relation to tht^se 
Burmese beans, it was stated that the beans were consumed regularly by the 
prisoners in Burmese prisons. All that food was cooked, so that the enzyme in it 
was certainly destroyed ; and it remained then for the enzymes of the digestive 
juices to hydrolyse the glucoside if they could. Apparently, as a rule, they could 
uot. In the case of stock-feeding it is clearly necessary that such beans shall first 
be cooked, so as to destroy the enzyme ; but it is to be recollected that the glucoside 
Js Qot destroyed by a temperature of 100° C, 
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Mr. IJkndiuck asked whether Dr. Leather knew of any case of poisoning fro ... 
I^iirrria btana. 

\)r. J^KATHKit said that he only knew of cases of poisoning that had occurred il 
this country; none had occurred in India. 

Mr. J[i:ndhick said that, as far as he knew, there had been no ease of poisoni;.;: 
by Burma beans. It was at first stated in the newspapers that some of the bedns 
which had caused poisoning were from Burma, but in every case, so far as he \v.;< 
aware, it was found on investigation that they were -lava beans. The latter \vti\ 
different from Burma beans. Both seemed to be varieties of Phancolita^ though h- 
did not know the exact species. The iiurina beans were quite uniform. 

J)r. IjKATUKU: No, they vary very much indeed. 

Mr. flKX[)itr('K said that all the samples which he had seen of what was 
described as “ lied Burma i^eans ” were red mottled beans, very similar to ojk.- 
another in appearance, whereas the Java beans he had seen varied greatly in colour 
and appearance. These red Burma beans have been imported in lai’ge quantities for 
many years past, and are extensively used as cattle-food in this country, Imt he had 
never heard of an antlienticated case of poisoning arising from their use. 

Noth to Discossion nv tmh Authors. - Our experience differs Irom that of 
Mr. Hendrick with respect to tlie extraction of the glucoside with alcohol, as tlii^ 
method gave more cyanogen than that by simply soaking the ground beans with 
water and distilling. 


^ ^ ^ ^ 


ON THE POLENSKE METHOD FOR THE DETECTION OF COCOANUT OIL IN 

BUTTER. 

By S. Kidkal, D.Su., F.I.C., .vnd IL 0. IL\ruison. A.I.C, 

{Jicad at the Meetliuj, Majj ‘J, 190G.) 

Thk Bolen ske method for the detection of cocoanut oil in butters depends upon two 
conclusions at which he has arrived : 

1. That in the distillation of the fatty acids, the quantity ot insoluble volatile 
acids bears a strict relationship to the soluble volatile acids. 

'■2. That a mixture with cocoanut oil reduces the “soluble ’ figure, but at the 
same time increases the “insoluble” figure to such an extent that each per cent. 
cocoanut oil gives 01 c.c. alkali in excess of the figure obtained from a genuine 
butter giving the same “ soluble figure. 

To test these conclusions a number of pure English butters have been examine . 
as well as butters of unknown origin. We find that the distillates from pure buttei 
do not give the “soluble" and “insoluble” figures in such a strict ratio, but t ^it. 
starting with a pure butter fat, and mixing it with cocoanut oil, the lelathe inctea^e 
in the “insoluble ” figure practically agrees with Polenske’s results. 
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By plotting his ‘‘ insoluble ” figures against “ soluble ” a smooth curve is obtained 
:.nd none of the thirty-one points lie far from the curve; 

Our butters show much more divergence, but by taking an average curve in tho 
[WO cases, the English butters give a curve lying considerably below Tolenske's. and 
:he curve for the unknown butters lies between tlie other two. Polenske s higlivst 
Keichert'Meissl value is only 30' 1, while both the other series give higher values in 
this direction. 

The following results have been obtained by us : 

PuKK E_N(jlish Bl'tthks. Jink and Jl kv. 


rouiu}'. 

N umtiLi <il ( 

i"',,. 1 

r-r. 

1 'I'l iiiimu < >il, 

Sulul'ii' Ill-nlll 

i tr '■ 1 

Devonshire 

31-2 

2-05 

2(;'7 po 

JiuntingdoQshire 

35 2>S2) 

l-s5 

2lrS5 l-O 


4 30' 35 

1-7 

27-15 PO 


7 23-35 

1-so 

2(;-3 P2i 


5 or (i 3(>]5 

1 -SO 

2(;-3 P5: 


several 23- S5 

1 'S5 

20-55 P2i 

Surrey 

1 31 -r; 

1 -15 

-■ 

Somerset ... 

4 34*55 

2*15 

— 

” 

23*0 

? 30-05 

1*7 

1 ‘S 

... 

Devonshire 

? 23-5 

i-(;5 

__ 

Somerset... 

12 31-25 

1-35 

__ 


When the first six of these were mixed with 20 per cent, of cocoauut oil giving 
‘‘soluble ’ and “insoluble ' values of 8-75 and ld'4, on the average the “soluble” 
iigure was decreased by 3 -4 and the “ insoluble ” figure increased by 2' 3. 

In order to get an idea of the changes in the values which take place under 
varying conditions of season, food, etc., samples have been taken at fortnightly 
intervals from a Huntingdonshire dairy farm since August 14, PJDo, These butters 
are made from the milk of about thirty-five cows, a number suOiciently large to 
eliminate variations due to period of lactation in the individual cows. In each case 
the cows were milked within the week preceding the date given. 
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FoUTKIGHTLY Sa.MI'LES KliOM S.YMK DaIKV. 



Dal'-. 

Soluble c.e. 

Insoluble e.c. 

June ill, ... 




1-80 

Auk- 14 M 


2U‘5.7 

1-7 

„ ‘2H „ ... 


23-0 

1-2 

Sept. 11 


27-bo 

1-3 

„ 


27 -.s 

1-30 

Oct. U „ ... 


21)‘2 

1-30 

0;.> 


:i21 

2-3 

Nov. 0 ,, 


30-7 

2-2 

„ 1^0 ,, ... 


32-b 

2-00 

]4cc, 1 


30-1 

1-70 

„ IH ,, ... 


31-70 

2-2 

Jan. 1, h)()(j 


:3(>0 

2-1 

? > 10 t , 


3i)-20 

2-20 

„ ... 


31-.S 

2-1 

Feb. 12 


32-3 

2-70 

„ .. ... 


31-20 

2-3 

Mar. 12 ,, 


31-,S 

2-0 

20 ... 


2!>-()0 

2 -.3 

April 


3U-S 

2-1 

Until Octobei 

’ the cows were entirely on grass and out all the time, then they 

began to come in 

at night and have linseed and cotton-cake in addition. Durin: 

NovTinber and December the cows were kept under shelter, and in 

addition to cak-: 

were fed with hay, oatmeal, and rahi. After December mangel-wurzel was sub 

stituted for the rabi, and some of the cows began to go out for part 

of the day. 

The average 

results 

obtained from all these English butters 

are given in t!>: 

curve. They were obtained by taking averages of the results lying within a rang- 

of 1 c.c. of soluble volatile acids as given in the following table : 



Avkiiag 

K Results fok Puke English Buttfks. 



Avciagt 


Nit, of S;impl<-s. 


K. .M. Valuer, 




Soliibli' f.o. 

Insoluble c.- 

2 


27-28 27-88 

1-33 

2 


28-21) 28-70 

1-03 

7 


29-30 29-30 

1-77 

s 


30-31 30-44 

2-00 

7 


31-32 31-52 

2-10 

3 


32^3 32-43 

2-37 

0 


33-34 — 



1 


34-30 34-00 

2-15 
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In a similar manner the figures obtained from one hundred and three unknowr 
butters, presumably genuine, were averaged as follows : 


Avkuaqe Results for 103 Unknown Butters. 




Average. 


f iSaiiiplcs. 

K. W. Values. 

Soluble c.c. 

Insoluble c. 

3 

24-25 

24 -58 

1-00 

4 

25-20 

2546 

1-58 

7 

20-27 

26-42 

1-10 

H 

27-28 

27-27 

1-73 

10 

28-29 

28-50 

1-98 

20 

20-30 

20-45 

2*12 

20 

30-31 

30-30 

2-16 

(i 

31-32 

31-30 

2-13 

4 

32-33 

32-41 

201 

2 

33-34 

33-35 

2-83 

1 

34-35 

34-7 

4-1 


During the same period margarines were examined in the same way, but in no 
case gave an “ insoluble” value greater than 1 c.c. alkali ; and mixtures made \vith 
butter, margarine, and cocoanut oil gave figures which indicated the amount 
cocoanut oil present, but no indication in themselves of margarine if a butter of high 
Reichert value were taken. 

Cheese fats examined by the same method, while giving, as is well known, the 
Reichert value higher than is general with butters, gave “insoluble” values which 
are in the same ratio to the “ soluble ” values as in the case of butters. 

Discussion. 

The President (Mr. Bevan) asked whether the saponification was done with 
glycerin or with alcohol. The Polenske number, as was well known, differed con- 
siderably according to whether glycerin or alcohol was used, being, if he remembereti 
rightly, higher with glycerin than with alcohol. 

Mr. II.\HRisoN said that glycerin had been used, following the process a? 
prescribed. 

Mr. E. R. Bolton said that he had been particularly interested in this paper in 
80 far as it related to cocoanut oil, with which he had had more experience than with 
butter. The results he had obtained were more or less in agreement with those now 
given, except that ho usually found a higher insoluble acids figure, and a lower Reichert- 
Meiesl value than the authors had. But he had obtained a Reichert-Meissl figure a? 
high as 9 for cocoanut oil, whereas the highest mentioned by Polenske was 7*7. He bad 
also noticed that, as a rule, the figure for insoluble volatile acids in cocoanut oil was from 
2-2 to 2 o times the Reichert-Meissl value. It was difficult, however, to get sampler 
of cocoanut oil that were perfectly normal. In many cases the “ stearine ” niigb^ 
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rave beeu removed, and some samples might contain palm kernel oil. It was, 
perhaps, worth noticing that palm kernel oil gave an average Reichert- Meissl ligure 
:,{ 5, the figure for insoluble volatile acids being 10. As far as the etloct of different 
;;,odes of feeding was concerned, the Polenske numbers seemed to come out very 
reijularly. He did not know whether Polenske had made any notes as to the feeding 
v the cows in his investigations, but it was a matter of common experience tliat the 
•;se of cake did affect to a certain extent the composition of the butter-fat, and 
certainly cocoanut cake had some effect in many cases. 

Mr, Hin'KS inquired whether in any of these oases the ordinary Reichert AVollny 
n^'iire, as well as the Reichert-Meissl figure, had been determined in conjunction with 
u.e Polenske number. If so, it would be interesting to see ^Yhat ditterence was made 
iy the use of glycerin and by the more rapid distillation. 

Mr. Hehner said that his experience was quite in agreement with that of tlio 
authors, that the relationship between the Polenske number and the Reichert-Wollny 
r.Limber w^as not in every case so definite that one could safely use it as the basis of 
a definite charge of adulteration. Broadly speaking, of comse, it was agreed that 
ti'.e lower the Reichert-Wollny figure, the lower would he the proportion of insoluble 
volatile acids. Owing, however, to the varying circumstances under which butter 
was produced, one could not be guided by broad facts in ])artioular cases. His own 
• xpericnce over some considerable time had been that the l^olenske. nmidiers shown 
by pure butter were about the same as those which the authors had obtained, and it 
would be seen that the difference between the authors’ curve for Imglish butters and 
Polenske’s curve for pure butter-fat would allow a margin of about 10 per cent, for 
ivlmixture. Then came the question of the state of the insoluble volatile acids. At 
one time it was thought that fluidity of the insoluble volatile acids indicated the 
presence of cocoanut oil, and that to a certain extent was true, but it was not 
luiiversally true. In the case of pure butter showing a low Reichert- Wollny figure 
t:ie insoluble volatile acids were almost invariably solid. Wlieii a low Reichert 
Wollny figure was associated with fluid insoluble volatile acids, and especially when 
uie Polenske number exceeded 2, the proof of the presence of cocoanut oil was fairly 
Ltiiiite. But in butters showing Jlcichert-Wollny figures of 25 or over, the insoluble 
volatile acids were in many cases quite fluid.. He did not think it safe to rely upon 
any single figure, however important it might be in itself. Cocoanut oil, as was well 
hiiown, had a very low iodine value and a very low refraction, whereas genuine butter 
‘dth a low Reichert-Wollny figure had almost invariably a high refraction and a high 
iodine value. In this connection micro-polariscopic examination was of some impor- 
•ance. It was, however, beset by many pitfalls, and used alone would be worth 
nothing. In the process suggested by Knud Jensen and Kirschner unfortunately the 
sJver caprylate was too soluble, and the solubility too much influenced by teinpera- 
"'ire and time allowed for the precipitation, to lead to reliable figures, 

Mr. Estcourt said that, from experiments with butter made in his own 
‘iboratory, in connection with some samples that were suspected of containing 
^■■oeoanut oil, he had come to the conclusion that in genuine butter having Reichert 
tumber less than 29 the figure for insoluble volatile acids was rarely over 2. 

Mr? HarrisoNj in reply, said that it must be agreed that between the figures they 
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found and those of Polenake there was, as Mr. Hehner had said, an appreciabl- 
tnarfrin of possible adulteration. Polenske himself stated that nothing under 10 pt.-.- 
cent, could be detected that, of course, being the minimum, and each 1 c.c. o’ 
increase being taken as equivalent to 10 per cent, of cocoanut oil. Towards the ee-l 
of the curve, however, there was a wider range of variation still. There was, there- 
fore, considerable difficulty in making the process quantitative, apart from the 
question of the actual detection of cocoanut oil. If, however, they could saiisi. 
themselves that this process was capable of detecting the presence of cocoanut oil 
with certainty, it might be possible to arrive at some approximate estimate of th..- 
quantity. With regard to saponification, although the authors had only used 
glycerin, he should think that, as a rule, with alcohol a slightly higher Reicliert 
Meissl value w^ould be obtained than with glycerin. The difi'erence, however, would 
not be very great, lie knew nothing about the Polenske value under these con- 
ditions. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

Proteolysis in Cow’s Milk preserved with Formaldehyde. G. Tice and 

H. C. Sherman. {Jonni. Amur. Chem. Soc., 1906, xxviii., 189-194.) — Analyses o: 
samples of milk preserved with formaldehyde show that very considerable proteolysis 
takes place after some time, the albumin being largely digested before the amount o; 
casein is appreciably reduced, though as digestion proceeds aud the casein diminishes 
the proportion of nitrogen existing as albumin and syntonin changes but little, the 
increase appearing first in the proteoses, then in the peptones and amino-compound> 
Only slightly more nitrogen was precipitated by phosphotungstic acid than by tanuin. 
indicating the presence of only small amounts of diamino-acids. Relatively laive- 
amounts of proteoses have been found at a rather advanced stage in the digestion. 
result entirely dilTerent from that of bacterial digestion of milk. In one case, whil.* 
96 per cent, of the casein had been digested, less than 4 per cent, of the original 
lactose was lost, as compared with milks preserved with sodium fluoride or salicylau 
or hydrogen peroxide, in which, after 25 to 30 per cent, of the lactose had bed- 
destroyed, no marked digestion of the casein was noticed, proving the effect of an 
added antiseptic in determining the character of the fermentation ^ubsequend} 
undergone. W. H, b. 

The Determination of Proteids in Milk. Trillat and Sauton, ' 

(him. anaif 1906, vol. 11, pp. 205-207.) — The method is based upon the fact tba* 
formaldehyde renders the proteids of milk insoluble. Five c.c. of the milk are 
diluted to 25 c.c. with water, and the liquid boiled for five minutes, then treated wit- 
5 c.c. of commercial formalin, boiled for two or three minutes longer, and allowed 
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,:ar.d for five minutes. It is next shaken with o c.c. of a 1 per eeiit. solution of 
scetic acid and the precipitate collected on a weii^hed lilter, which is washed with 
, Viter, and subsequently extracted with acetone to remove the fat. Finally, it is 
iried at 7u° to 80“ C. and weighed. The following results in grams per litre of milk 
were thus obtained : 

I’l'otfitl. ri'M'fi.l 

Cow’s milk 39-11 Goat’s milk 3(;-C-i 

intto, with 10 per cent, of water 34'33 Ass’s milk 910:1 

jt.tto, with oO per cent, of water iO-oO Colostral milk (cow) Iioi) 

^iieep’s milk Whey ... .p.-^O 

experiments are described to show that the protoid is completely separated (the 
-mount of nitrogen in the precipitate is identical with that in ihc milk), and that 
the elementary composition of the precipitate agrees with that of casein. The 
i.iithor also concludes that the weight of the proteid is not increased hy the action 
of the formaldehyde, for he finds that casein reudered insoluble by being left under 
a bell- jar containing traces of trioxymethylene does not alter a])preciably in weight, 
'vhilst, on the other hand, tlie strength of a formalin solution is not clianged ai)pre- 
ciably after precipitating tlie casein, and the weight of proteid separated from the 
milk in different determinations with varying aiiiounts of formaldehyde remains 
.tie same. Steiilii^ation of the milk has no iniluence on tin* accuracy of the residts, 
:uk1 the method is applicable to milk preserved with potassium bicliromate. 

C. A. M. 

On the Use of the “Silver Value” for the Detection of Cocoanut Oil in 
Butter. F. Jean. {Ann. (k Chun, aaal, 1909, vol. 11, pp. 19!- 191.) The method 
lievised by Wijsman and Keijst {An.\lvst, xxxi., L3.S) has heen tried by the author 
upon twelve samples of doubtful butter, and as the second silver value was invariably 
lower than the first, the conclusion arrived at was that the butters were abnormal, 
i'UL free from cocoanut oil. On the other hand, the method of Muntx and Condon 
(Axalyst, XXX., i5d) gave ratios of 99 to .30, which, in conjunction with the other 
analytical values, pointed to the presence of cocoanut oil. Thus the lollowdng 
results were obtained with two of the samples ; 

■MiUit/, uimI c-ll-lni,'. 


butter, No. 1 3o 29H 27'2 d-Ob T81 hHl ITb :3G Abnormal 

No. 3 3d 929 ; 2G-2 4'9d 4’dO 4 d0 1-14 29 Abnormal 

In order to determine the cause of these contradictory results, the author 
Pi'epared mixtures of pure butter with 10 per cent, of a cocoanut-oil mixture in 
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common use for adulterating purposes, and with 10 per cent, of a mixture iu equal 
parts of cocoanut oil, karite, butter, and lard, and obtained the following results ; 



i 


Adulterated Butter, No. 1 32-0 220 2(r4 4-72 2-20 48 018 5 

No. 2 5 32-5 21(; 2fr7 4-00 l-4.j 30 6 10 502 

The presence of the cocoanut oil (3-4 and 2-5 per cent, respectively) is heri- 
plainly shown by the ratio in Muntz and Coudon’s method, whereas from the silver 
values both samples would have been judged to be pure. Hence the author concludes 
that the method of Wijsinari and Eeijst can only be of value as a contirmative tesr^ 
and that when it gives negative results cocoanut oil in admixture with other fats may 
still be present. C. A. M. 

The Chapaeteristics of Karite Butter. F, Jean. Unn. dc Chim, anai, 
1006, vol. 11, pp, 201-203. )~Karite or fulwar butter is extracted from the seeds o: 
Jkissia hatyraceu^ a tree growing in the Himalayas and in the tropical zone of Africa, 
According to the author, large quantities of the seeds and of the fat are sent to 
England, the latter being used in the adulteration of butter, lard, and cocoa-butter 
The kernels examined by the author had the following composition : Water, 10’05; 
fat, 35‘49 ; soluble extractives, 2611 ; tannin, 3'2 ; ash, 2'50 ; and cellulose, 22 52 
per cent. The butter is a white, paste-like fat, with a slight odour and an astringent 
taste. It can be purified by a method similar to that used in deodorizing cocoanut 
oil for food purposes. The following analytical values were obtained Nvith a sampic 
of the fat extracted with petroleum spirit and of fat prepared by the natives by 
crushing the nuts with water : 


Kut. 

Oloorefnioti 1- 
inoter nt 

Melthiy- 

poiiit. 

Acid 

Value. tion Viihic. 

Iodine 

Value. 

iteichert- 

Meissl 

Value. 

SoluMe 

Fatt}- 

Aoids. 

Extracted in 







laboratory 

+ 22 ^ 

30 

— 175-176 

__ 

2*6 

— 

As imported 

+ 18" 

30 

9 175 

19*75 

1-19 

trace 


The fat consisted of 69' 28 per cent, of solid fatty acids, 21*92 per cent, of liquid 
acids, and 8*85 per cent, of glycerin. The fatty acids, separated by Kenard = 

method, melted at 67*8° C. Neither caproic nor caprylic acid was present in 
butter. C. A. M. 

The Action of Flour, etc., on Hydrogen Peroxide. W. Bremer. 

UnUrsuch. Nahr. Genussin.^ 1906, xL, 569-577.) — The author's experiments sho^ 
that the method proposed by Wender (Analyst, 1906, xxxi., 73) for the valuation 
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:5our3 is at present of little use. The evolution of oxygen is erratic, equal weights of 
rhe same flour yielding varying volumes of gas, and the quantity is not proportional 
to the amount of flour employed, or to the percentage of liran in the flour. The 
po^r of decomposing hydrogen peroxide is diminished if the flour be heated 
previously to a temperature of 98° C., a moist heat having more eflect than a dry 
heat. As both the aqueous extract and the insoluble residue, obtained on extracting 
bran with water, decompose hydrogen peroxide, the assumption is raised that more 
iban one constituent of the bran is capable of causing the decomposition. The 
presence of mercuric chloride or of hydrochloric acid inhibits the reaction, as does 
also that of alcohol. Whilst well-waslied gluten decomposes hydrogen peroxide to a 
slight extent, no action was noticed in the case of a<|ueous solutions of diastase. 

W. P. 8. 


Formic Acid as a Preservative of Lemon-Juice. Von Kuttner and 
Ulrich, {Zeit. defend. Cliein., 1906, xii,, 201-207.) — The deterioration of fresh 
k'lnon-juice due to the formation of acetic acid may be prevented by the addition of 
trom 0‘1 to 01 per cent, of formic acid. The addition, of course, increases the 
acidity of the juice, and the results of experiments are given whicli show that the 
formic acid distils over quantitatively with the other volatile acids present in the 


Composition of Tomatoes and Tomato- Juice. W. Stiiber. {Zeit. U?uer- 
mh. Nahr. Gemissvi., 1906, xi., 578-681.)— The following results were obtained on 
the analysis of two samples of tomatoes and their respective juices : 



Fruit, 

1. 


IVt Cent. 

Water 

91*52 

Nitrogen ... ... ... ... . 

0*116 

-\5h ^ ... 

0*50 

Alkalinity of ash (c.c. acid) ... 

4*62 

Petroleum spirit extract 

0*06 

Sugars (after inversion) ... 

2*51 

Free acid (as citric) ... ... 

0-11 

Phosphoric acid (P.,OJ 

O'Oll 


Kruit, 

.luiiv. 


,lnii;c, 

“• 

1. 

i 

3. 

Vr Cent. 

I’cr Ctuit. 

Ter Cent. ' 

Ptr 

95'i:j 

96*00 

96*19 

95*18 

0*159 

0“09<S 

0*088 ^ 

0*128 

0*63 

0*50 ' 

0*63 

0*65 

5*50 

5*20 I 

6*00 

6*40 

0-07 


— 

— 

3 21 

2*31 ^ 

]*9() 

2*53 

0*18 

0*60 ^ 

0*61 

0*46 

0*059 

0*031 i 

0*039 

0*025 


The sample of juice No. 8 was obtained from Canadian tomatoes, the other 
samples being of German origin. Tartaric, malic, and succinic acids could not be 
detected in any of the samples. 

Determination of Tale on Rice, Pearl-Barley, etc. R. Krzizan. (Zeit. 
CnieTsueh, Nahr. Gemiss 7 rL, 1906, xi., 611-650.) — The quantity of talc present as a 
coating on rice, pearl-barley, or other grain can only be correctly determined by 
directly weighing the mineral after detaching it from the grains. As the mineral is 
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readily attacked by hydrochloric acid, eBpecially after ignition, the method propose.] 
by Matthea and Miiller (Analyst, 1905, xxx., 206) is untrustworthy, and methous 
leased on the determination of the magnesia in the ash of the sample (the magnesia 
being aubaequently calculated into talc) give incorrect results, owing to the var^n^ 
composition of the mineral itself, and to the magnesia natural to the grains. Ti e 
author, therefore, employs a process in which a weighed portion of the sample 
heated with a little hydrogen peroxide and dilute ammonia ; bubbles of gas form 
between the grain and its coating, and completely loosen and remove the latter 
The turbid lifpiid is decanted, the grains are shaken and washed several times with 
water, and the total liquid then rendered acid with hydrochloric acid, and tia- 
organic matter oxidi>;ed by the addition of a few grams of chromic acid. The mixtur-. 
is heated to boiling, filtered, and the residue is washed with water and ignited at 
the lowest possible temperature. The weight of residue obtained represents i);v 
amount of talc in the portion of the sample taken. Besides talc, other mineral, 
such as mica and certain clays, arc used for coating grains. {Ct\ “ Facing of Bice, 
this vol, p, 10.) ^V. F. S. 

The Determination of Alcohol in Chloroform. M. Nicloux. (B.///. 
VHuiL, 190(), wxv., ddO itido.) --.V small proportion of alcohol is commonly added to 
chloroform as a preservative. It can be separated by shaking 5 c.c. of the sample- 
with 20 C.c. of water, wdiidi extracts the whole of it, and it can then be deterinirje.1 
in the supernatant aqueous layers by the autlior’s bichromate method. Five c,c. 
of tins alcoholic solution (containing not more than 1 part of alcohol in 5(ii> 
arc mixed in a test tube with 0*1 to 0 2 c.c, of a solution of potassium bichromate 
(19 grams per litre), and then with pure sulphuric acid (GG° ii.), which, when added 
in sulVicient (quantity (1*5 to G c.c.) decolorizes the solution. The liquid is now 
gradually titrated with the bichromate solution, being shaken and gently heated 
after every addition, until the colour changes from grccnish-blue to a permanent 
greenish -yellow. The change is most readily recognised in solutions containing les? 
titan 0‘2 per cent, of alcohol. It is advisable to make a second determination ic 
which the amount of bichromate used in the first experiment, less OT c.c., is run ir 
at once, the sulphuric acid added, and the liquid boiled for a moment. The contents 
of the tube ought to remain greenish-blue, whilst in another determination in 'which 
0*1 c.c. more than the first reading is added, the colour should change to greenish- 
yellow. The number of c.c. consumed, divided by 1,000, gives the amount of absolute 
alcohol in c.c. per c.c. of solution. When the proportion of alcohol is less than 
OT per cent, it is best to double the strength of the bichromate solution. Six samples 
of chloroform examined by this method were found to contain from 1’4 to 10*4 c.c 
of absolute alcohol per litre. Test experiments with chloroform containing known 
quantities of alcohol showed that the results were concordant and accurate. 

a A. M. 



the analyst. 


26 ;-) 


TOXICOLOGICAL ANALYSIS. 

^A Colorimetric Method of Determining Morphine. L. Georges. [Joum. 
I, '.arm. Chim.^ 1906, xxiii., ol3-51G.) — The solution of morphine, eMracted by the 
Stas-Otto method, gives a yellow or yellowisli-red coloration on truatment with iodic 
acid, and the colour changes to yellowisli-brown on the addition of ammonia. In 
each case the intensity of the colour is proportional to the amount of morphine, 
and can be matched with the shade produced by a stamlard solution of mor])hinc 
i'TjO grams of morphine hydrochloride per litre - 0 001 gram of moridiine per can). 
In making a determination, 5, 10, or 20 c.c. of tlie solution of unknown strengtli and 
die same quantity of the standard alkaloid solution are trc'aled simultaneousU' with 
de.c. of a d per cent, solution of iodic acid, and the colours eomjian'd, Ixdore and 
after the addition of d c.c. of a 10 per cent, soluliun of ammonia. Tins colour jno- 
diiced by the iodic acid alone reaches its maximum iiitensiLv after iialf a minute, and 
'•cgins to fade after fifteen minutes. In the case of the ammoniaeal coloration the 
maximum is only reached after two or three minutes. Tlie autlior states that this 
xiethod has invariably yielded good results in his hands, but points out that the 
P'duction of iodic acid cannot be regarded as an absolute test of the, identity of 
:eorphinc extracted by Stas’s method. ('.A. M. 

On the Quantitative Toxic Properties of Carbolic Acid as compared 
with those of other Poisons. Th. Bokorny. a'hcra. /fa,, rjoh. w., ddi.) 

fhe author points out that in order to estimate correcllvthe toxic properties of any 
substance, it is necessary to ascertain not only the degree of dilution ;it wliicli it 
will still act, but also the total minimum quantity necessary, und eomplxins that 
this fact is commonly lost sight of in the case of antis(qitics. lie has determined 
the “ lethal dose ” for a number of poisons acting on 10 grams of fresh brewers’ 
}c:i3t (containing 30 per cent, of dry substance), and communicates liis results, 
together with some previously published, as follows ; Carbolic acid, between Odto 
andO'l gram; formaldehyde, 0'02 to 0 01 ; acelaldeiiyde, nhow O'd ; n-oxyhen/alde- 
hyde, 0‘25 to O'o ; acetic acid, 0*2 to O'l ; copper sulphate, O-OOl to 0'002o ; corrosive 
sublimate, O OOo to 0 01 ; sodium fiuoridcu 0 00 to OT ; In d rolluuric acid, OOl to 
0-020; silver nitrate. O'Ol to 0‘02 ; zinc sulphate, 0 00 to 01 ; lead acetate, 0-00 to 
0-i ; hydrochloric acid, O’OO to Q-l ; caustic soda, Q-QO to OT ; potasTuiii perman- 
ganate, 002 to O’OO; chlorine, O’OlO to 0 03; tannic acid, 0 0 to 1. A, i'l. Jj. 


ORGANIC ANALYSIS. 

Analysis of Sugar Mixtures. C. A. Browne. (Joum. Avier. Llichi. ;Soc., 
LOG, xxviii., 439 - 453 ,) — Since the weights of two different sugars reducing the same 
amount of copper bear a constant ratio to one another, the differences in the reducing 
powers of the various sugars can be very simply expressed by determining this ratio 
lor each sugar, compared with dextrose as a standard. These constants are termed 
“dextrose ratios “ or “ equivalents,” and based on the conclusions that (1) the 
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dextrose equivalent of a mixture of reducing sugars is equal to the sum of the 
dextrose equivalents of the individual sugars (which the author has proved, notwiih- 
standing statements to the contrary) ; and (2) the polarization of a mixture of su^ar? 
is equal to the sum of the polarizations of the individual sugars present, formuht 
arc developed which enable the percentage composition of a mixture of any two 
sugars, or of three sugars, one of which is sucrose, to be ascertained from determina- 
tions of the copper-reducing power of the mixture and of its polarization. Two 
sources of error arise in such separations, due to (1) the slight reducing action of 
sucrose upon h'ehling’s solution, and (2) the change in rotation of Ijcvulose in neutral 
and acid solution. In some experiments with a mixture of dextrose and sucrose, the 
error due to the first -mentioned cause is found to be inversely proportional to the 
amount of dextrose present, and the following correction gives concordant resuhs: 
Divide the grains of sucrose in the 25 c.c, of solution to be analysed by Allihn's 
method by the mgms. of dextrose found +40, and subtract the quotient in grams 
from the dextrose found. The correction for the second source of error depends 
upon the concentration of the acid used for inversion and the dilution of the sugar 
solution ; for 10 c.c. fuming fICl (specific gravity 1T8) and 100 c.c. of sugar 
solution the correction is O'OOO per cent, for each percentage of liuvulose. Experi- 
ments on a number of known mixtures of various sugars have proved the accuracy 
of the method. W; H. S, 

On the Colour Reactions of Sesame Oil. P. Soltsien. {Chem. ]:cc. 
h'ett. u. Harz- 1 ml., lOOG, xiii., 138.) — Further experiments have confirmed the 
autlior's conclusion tliat the furfural reaction and the tin reaction of sesame oil are 
not due to one and the same substance. Both compounds can be extracted by 
shaking the oil with alcohol of 90 per cent, strength, but thorough extraction with 
hydrochloric acid of specific gravity i 125 removes the substance that gives the 
furfural reaction, whilst the oil still gives the tin reaction as strongly as before. The 
tin reaction is also quite independent of Bishop's reaction. Hence, if a sesame oil 
for any reason gives neither the furfural nor Bishop’s reaction, it may still be possible 
to identify it by the tin reaction (see An.viast, xxvii., 3G3 ; xxviii., 298, 364). 

C. A. M. 


On Indian Ghedda Wax. Georg- Buchrer. [Chcm. Zeit., 1906, xxx., 52^.) 
— ’The author takes exception to the statement of Dr. J. Kunig (“ Die Untersuchung 
landwirtschaftlich und gewerblich wichtiger Stoffe,” ed. 1906, p. 939), that the 
Ghedda wax of India is not to be regarded as real beeswa.x. The matter is 
importance, since for church use only candles made from beeswax may be used- 
Ghedda wax is produced by three species of bees, two of which — Apis dorsata and 
Apis fiorea — stand evolutionally directly before the European Apis mellifica, whiU- 
the third— mdica or fasciata — appears to be a variety of Apis mellifica, Ghedda 
wax is qualitatively of the same composition as ordinary beeswax, but differs from 
it quantitatively, the amount of free cerotic acid being very much less and the 
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juantity of esters very much higher in the Indian wax. This is sliown in the 
following table : 


.Source. 


Melting-point, 

Aciii 

SHpoiiitikiition loiiino 


O' L’. 

Xuiiilirr 

VililtO. 

(llubp. 

/i: is dorsata 

Average 

G3T 

7-0 

96-2 

6-7 

h23 samples) 

Maximum 

67-0 

1()'2 

105-0 

9-9 


Minimum 

500 

P-1 

75G 

1-S 

AiisflorCit 

Average 

Gl-2 

7 '5 

103-2 

S'O 

(0 samples) . . . 

Maximum 

GSO 

H-9 

130-5 

11- 1 


Minimum 

g:po 

(rl 

ss-5 

G-G 

.IjiA indie a 

Average 

(;325 

G'S 

9(i-2 

7-1 

(7 samples) 

Maximum 

64-0 

N-S 

102-5 

9-2 


Minimum 

G20 

5'0 

!)U-0 

5-3 

AiJiS mellificiL 

Average 

G;P25 

200 

95-0 

7 5 


Maximum 

G5 0 

2P0 

99-0 

11-0 


Minimum 

GP5 

17-50 

S7 -5 

PO 

The author is of 

opinion that Ghedda wax 

is to be 

regarded as a 

true beeswax, 


and as such admissible for church use. A. (1. L. 

The Reaction of Mercuric Acetate with Camphene and Pinene. L. Bal 
biano. (Reah Accad. di Lined; through Pharm. Journ,, DOG, vol. 76, p. Gll.j - 
When equal volumes of benzene and an essential oil containing camphene are shaken 
with a 2d per cent, solution of mercuric acetate, and allowed to stand for thirty days, 
a crystalline compound, is formed which is insoluble in w'ater, 

alcohol, and ether. When the crystals are suspended in water and treated with a 
current of hydrogen sulphide they regenerate camphene. When pinene is subjected 
to prolonged contact with aqueous mercuric acetate solution, the reaction is quite 
different, A'" oxymenthenone being formed. W. P. S. 

A New Method for the Determirxation of Nitrogen in Nitrocellulose. 

M. Busch. [Chem. Zty., 1906, xxx., 596.) — The nitrocellulose is saponified with 
caustic alkali in the presence of hydrogen peroxide, which prevents reduction of 
the nitrate by the cellulose further than to nitrite. On acidifying in the presence 
of hydrogen peroxide, the nitrite is also quantitatively oxidized to nitrate. The 
determination is then completed by adding “nitron,” and weighing the nitron 
nitrate A. G. L. 

Extraction of Tanning Materials for Analysis. F. P. Veitch and 
H. H, Hurt. (Journ. Amer, Chem, Soc.t 1906, xxviii., 505-512.) — Further experiments 
^ith the continuous extractor confirm the conclusion that this extractor gives the 
most complete extraction, all soluble constituents being removed by it in larger 
<iuaiitities than by other extractors. It has been stated that with sumac and canaigre 
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the temperature must be kept at from 50° to 00° C. until at least half the volume o: 
the extract is obtained ; but these materials were extracted satisfactorily in the con- 
tinuous extractor with from 200 to 300 c.c, of water below 100° C., the extraeiior. 
being completed at steam heat. All materials should be ground to pass at most a 
millimetre sieve, and extraction should be continued for at least sixteen hours, prr- 
ferably for twenty-four hours. W. H. S, 

Strychnine Tannate and its Application to the Analysis of Tanning 
Materials. S. R. Trotman and J. E. Hackford. [Lcdennarkt, Collegium, 

09; through Ckem. Zat., 1000, xxx., lUp. 107.)— The tannate of strychnine is ahiio^: 
insoluble in water, whilst the gallic acid compound is easily soluble. In making aa 
analysis, the tanning material is extracted with alcohol. The extract, which shouli 
contain about 0’5 gram of active sul^stance, is evaporated to 50 c.c., and made up t- 
100 c.c. with water. The liquid is filtered from the resinous bodies, and 25 c.c. o: 
the filtrate are diluted with water, after which 0'25 gram of strychnine dissolved i.n 
50 c.c. of alcohol and 50 c.c, of water is added, and the whole diluted to 250 e.c. 
with water. The precipitate is filtered off on to a Gooch crucible and dried r; 
raeuv. Kxperiments with pure tannin showed that if an excess of strychnine 
present, tlie tannate contains 1 molecule of strychnine for every 1 molecule of tannic 
acid. A. G. J.. 

The Determination of Uric Acid in Urine. G. Guerin, {Jonm.rJiarm. chi, 

1000, xxiii., 510, 517.) One gram of anhydrous sodium carbonate is dissolved in ll'j 
to 125 of the uritie and the resulting precipitate of phosphates separated by filtration. 
One liundred c.c. of the filtrate are mixed with 25 c.c. of a solution of ammoniui.i 
nitrate (50 grams in 100 c.c.}, followed hy 5 c.c. of ammonia solution, and allowed to 
stand until the next day, when the uric acid will have been quantitatively precipitate! 
as ammonium urate. The precipitate is collected, washed with a solution containing 
10 per cent, of ammonium nitrate and 1 per cent, of ammonia, and transferred with 
the aid of a jet of water into an Krlennieyer flask. The turbid liquid (about 100 c.c. 
is mixed with 10 c.c. of sulphuric acid (1 : 1), heated to 50° C., and titrated with a 
standard solution of potassium permanganate (1*5 gram per litre), the flask bein., 
shaken after each addition. The number of c.c. consumed multiplied by 0*0035- 
gives the amount of uric acid in 100 c.c. of the urine. The method is directb 
applicable to urines containing albumin, [brines that give a deposit of urate ougb: 
to be slightly heated on the water-bath and shaken until the sediment dissolves, 
before the addition of the sodium carbonate. A. M- 

Estimation of Ammonia in Used Lime Liquors. H. R. Procter and 
D. McCandlish. [Jouni. Soc. Chm. Ind., 1900, xxv,, 254-256.)- A current of air. 
freed from carbon dioxide and ammonia by passage through U-tubes filled \\itb 
NaOH and H..SO^, is rapidly drawn, by means of a water-pump, through tbt 
ammoniacal liquor contained in a “ glass worm ” immersed in a water-bath at 90 C.. 
and thence through a U-tube containing a known volume of standard acid, irothin^ 
is obviated, and the time required reduced from one hour^ to thirty minutes b) 
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replacing the glass worm ’ by the following apparatus : A piece of glass tubing, A 
.about jV, ‘l^ch bore), is drawn out to a fine point at one end, which is bent up as 
shown in the figure. Over this point is fixed, by wiring round a piece of cork, a second 
tube, B, of the same diameter as A, but slightly widened at tlie end. The tubes are 
tnen fitted in a wide test-tube (10 inches by '1 inches) containing suthcient water to 
cover their junction, the long arm of A passing through a two-lioled rubber stopper, 



Fllr. 1. 

and being connected with U tubes containing XaOH and H.SO, for purifying the air. 
Through the other hole of the stopper is a short piece of bent glass tubing making 
connection with a U-tube containing GO to 40 c.c. of acid, which in turn is attached 
to the pump. The tubes A and B arc so adjusted that the passage of the air causes 
a continuous stream of water up to B, air also escaping from the bottom of H and 
rising outside it. The test-tube is filled with broken glass u[) to within 2 inches of its 
top, and over the end of B is placed the inverted head ol a thistle funnel, the aperture 
^vhere the stem was connected having been carefully sealed. The tube is then placed 
in a water-bath at 90“^ C., 50 o.c. of the lime liquor introduced into .\ tlirough a filter 
tunnel, and slight suction applied, whereby the liquor is continuously raised to the 
top of B and thrown back by the thistle funnel upon the broken glass, whence it runs 
back to the bottom of the tube, the ammonia being thus completely drawn oft within 
thirty minutes. 


Notes on the Determination of Ash in Elementary Organic Analysis. 
Fritz von Konek. {Chem. 1906, xxx., 567,) — The author finds that in 
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analysing coals the amount of ash left in the carbon and hydrogen determinatioi: 
(carried out in an electrically-heated furnace) is always higher than that given bv 
the usual method of ashing the sample in a platinum crucible in the air. He show^ 
that platinum boats increase in weight (up to 0'8 mgm.) on ignition in oxygen, coming 
back to their original weight on prolonged heating in air. Many substances (calciui-: 
carbonate, iron oxides, etc.) also behave differently according as to whether ignited 
in oxygen or air. Finally, the quantity taken for the elementary analysis is so small 
that it is very difficult to obtain a fair sample as regards ash. For all these reason^ 
the author prefers to take the usual ash figure obtained by burning 1 or 2 grams o: 
the fuel in a crucible. A, G. L 

Combustion of Halog'en Compounds in Presence of Copper Oxide. 
C. J. Robinson. [Anwr. Chcm, Journ., lUOG, vol. 3o, pp. 531-533.)— The need for a 
separate combustion tube filled with lead chromate is obviated by placing just in from 
of the boat in the ordinary combustion tube a cartridge of heavy copper wire gau/t- 
rolled into the form of a hollow cylinder, G or 7. cm. long, and tilled with pure lead 
chromate, the ends being closed by \vrapping with Cu wire, which, passing also 
lengthwise through the cartridge, is looped at each end to facilitate removal from the 
tube. The arrangement has given good results for the determination of C, II, and N 
in halogen compounds, and would probably also be suitable for the estimation o: 
C and ]I in sulphur compounds, W. H. S 

INORGANIC ANALYSIS. 

Sampling* of Gold Alloys. E. A. Smith. {Chon. Noc-^, 190G, 93, pp. 220. 
22G.) Analyses are given proving the importance of carefully removing the coloured 
surface from gold alloys of all standards before taking the sample for assay, whether 
by cutting or scraping, the error due to inclusion of the coloured surface amountin': 
with cut samples to as much as 1‘27 per cent., and with scraped samples to 13 07 
per cent. W. H. S. 

The Detection of Gold and Platinum in Inorganic Analysis. J. Petersen. 

anal, Chcni,, 190G, xliv., 312'31l.)— The solution of the metals, which should 
be slightly acid, is treated with an excess of zinc turnings, which precipitate mercury, 
silver, lead, bismuth, copper, cadmium, platinum, gold, arsenic (part escapes as 
arseniuretted hydrogen), antimony, and tin, with some cobalt and nickel, in .a 
granular or spongy form. The contents of the vessel are gently heated for abou: 
fifteen minutes and filtered, and the filtrate examined as in the case of the usual 
filtrate from the hydrogen sulphide precipitation. The precipitate is washed and 
heated with dilute hydrochloric acid, which dissolves the excess of zinc, the cadmium 
and tin, and some cobalt. The residue is washed until the washings give no reaction 
with silver nitrate, and is then boiled with dilute nitric acid. This dissolves the 
mercury, lead, copper, bismuth, and nickel, leaving a residue of gold, platinum, 
antimony, and antimonic acid. This residue is washed, dried, and ignited in a 
porcelain crucible with 1 to 2 parts of ammonium nitrate, and o parts of ammonium 
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chloride, with the result that the antimony is volatilized as chloride, and a residue 
of unaltered gold and platinum obtained. They are dissolved in (h^ud tri/ia and the 
solution divided into two parts, one of which is tested for platinum hy means of 
ammonium chloride, and the other for gold by means of sulphurous acid or an 
alkaline solution of hydrogen peroxide. The filtrates are united, and after evapora- 
tion of the free acid, the other metals are precipitated by means of hydrogen sulphide. 
It is stated that platinum and gold were readily detected by tliis method in oO c.c. 
of a solution containing 0*04 per cent, of the former and 0 01 per cent, of the latter, 
with about 0‘5 per cent, of each of the other metals. (\ \ 

The Action of Sulphuric Acid on Platinum. M, Quennessen. {('Jum. 
Snes, 1906, vol. 93, p. 271.)--It was asserted by Scheurer-Kestner tliat the solution 
of platinum in sulphuric acid was accelerated by tlie presence of nitrous products’ 
but this was denied by Conroy (Journ. Soc. CJirm. ImL, xxii., -Km), and Delcpinc 
iComptes Rcndifs, 1905, 866, 1013) found that the addition of nitri(’ acid had no 
influence on the speed of solution. The author’s experiujcnts have been made with 
commercial and pure platinum and sulphuric acids of 91 per cent, strengtli upwards, 
the heating being done both in racuo and in an atmosphere of oxygen. In the case of 
commercial platinum and 91 per cent, acid, 0 001 grant per stjuare decimetre of metal 
was dissolved in an hour vi vacuo, whilst 0-121 gram was dissolved in oxygen. With 
sulphuric acid containing 2 per cent, excess of anhydride pure platinum was dissolved 
>i racuo to the extent of 0-0265 gram per square decimetre per hour, and sulphurous 
acid could be detected on opening the tube. The author concludes from these and 
other experiments that in the case of acid of the ordinary commercial strength it is 
atmospheric oxygen that acts as the oxidizing agent, whilst with acids of greater 
concentration the oxygen required is, in the absence of atmospheric oxygen, supplied 
by the sulphuric anhydride contained in solution in the sulphuric acid. C. A. M. 

A New Reaction of Nickel. C. Reichard. {CJwu. Zuj., 190(), xxx., 556.) — 
It anhydrous nickel sulphate is intimately mixed with an equal quantity of methyla- 
Mune hydrochloride (CH., and the mixture heated in a small porcelain 

orucible until white fumes are given oil, a blue colour is developed, which is very 
delicate at first, but increases in intensity with the heating. On removing the source 
of heat, the colour is almost immediately changed back to that of the yellow nickel 
sulphate, but renewed heating will reproduce the blue colour as long as any 
methylamine hydrochloride is left. As little as 0*0001 gram of nickel will give a decided 
blue colour. The nitrate and chloride behave in the same way. If cobalt nitrate is 
heated, on the other hand, a blue colour is obtained whether methylamine hydro- 
chloride is present or not, and this colour is not changed by interrupt! ug the heating. 
The disappearing of the blue colour consequently appears to be cliaracteristic of 
nickel. A. G. L. 

A New Reaction of Tin. C. Reichard. (Phami, CenUalh,, 1906, vol. 47, 
P' 391 ; through Chem. Ztg,, 1906, XXX., Rep., 177.) — Any stannic compound — e.g,, 
stannic chloride — treated with caustic soda and then warmed with finely powdered 
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uric acid in a porcelain crucible, yields a gray to intenselyjblack stain. The reactio:. 
is not given by stannous compounds, arsenic, antimony, mercury, copper, lea,], 
bismuth, or cadmium. A. G. 1^. 

The Determination of Cadmium. C. Goldschmidt. (ZeiL anal Cher, 
190G, xliv., 311.) — Cadmium is quantitatively precipitated when a solution of one o: 
its salts is boiled in an aluminium vessel in the presence of a trace of chromim: 
nitrate and cobalt nitrate. The precipitation is as complete as that of gold by nicke! 
or of silver by cobalt, and is also successful in the presence of other metals. 

C. A. 


Complete Analysis of Ferrochrome. G. Dillner. [JernhontoretH AnnaUr. 
1900, vol. 00, p. 2;>3 ; through (.'lieni Zeit., 1900, xxx., 178.) — Carbon is determine ' 
by combustion with lead peroxide in a current of oxygen. For chromium the sampF 
is heated with sodium peroxide in a nickel crucible ; the melt is taken up in boiling; 
water, and chromium titrated with ferrous sulphate in the filtered and acidititFi 
solution. Iron is determined by titration in the insoluble residue from the mek, 
manganese being determined by Volhard’s method in another similar residue. I'oi 
silicon the sample is fused with sodium peroxide, and the melt obtained dissolved in 
hydrochloric acid ; the solution is reduced with alcohol, chromium and iron hydroxide^ 
precipitated by ammonia, dissolved in hydrochloric acid, this solution evaporated 
dryness, and silica determined as usual. In the filtrate phosphorus is determined. 
For sulphur another portion is fused with sodium peroxide. A. G. F. 

The Detection and Determination of Traces of Iron. A. Mouneyrat. 

{Conipics JiciiAus, 1900, cxlii., 1019-10-OL.) — On treating 00 c.c. of the very dilute 
solution of the iron salt with 3 c.c. of ammonia solution (02 grams of NH,. pc: 
litre) and passing a current of hydrogen sulphide for ten to twelve minutes, a 
dark green coloration is obtained, the iron apparently being present in a colloidal 
state. The test is very seusitive, and is capable of detecting 1 part of iron in 800, OOe 
The green colour is destroyed by mineral acids and by many inorganic salts, such a- 
sodium sulphate or chloride in coucentvated solution, On the other hand, many 
organic substances increase the stability of the colloidal condition — c.r/., glycerin 
glucose, mannite, as well as lactic, tartaric and citric acids, whilst albumin has 
particularly marked effect in rendering the reaction more sensitive (1 in l,000,000i 
Mercury, lead, silver, chromium, nickel, cobalt, copper, and metals of the alkaline 
earths, do not give any coloration. Copper, however, interferes with the test for iron, 
and should be removed by means of hydrogen sulphide. The intensity of the greer. 
coloration is proportional to the amount of iron for solutions containing 1 part in 
1,000 to 1 in 1,000,000, and a colorimetric determination may be made with the aiil 
cf standard solutions of iron. C. A. M. 

Modified Evolution Method for the Determination of Sulphur in Pig- 
Iron. J. McFarlane and A. W. Greg’ory. [Chem, Xewsy 1906, vol. 93, p. 201.)- 
The powdered pig-iron is heated to redness with cream of tartar, and the hydrogen 



THE ANALYST. 


i>73 

liberated by treating the mixture with hydrochloric acid titrated with 
standard iodine solution. Five grams ol' the powdered sample are intimately mixed 
with about O’o gram of cream of tartar, the mixture wrapped in lilter-paper, placed in 
a small covered crucible, and heated to bright redness in a mulUe for a (|uarter of an 
hour. After cooling, the resulting mass is poNYderod in a glass mortar and trans- 
ferred to the evolution flask, where it is treated witlt l)oiling IK’l (2 parts acid to 
1 part water), the delivery tube from the flask dipping into an aminoniacal solution 
01 cadmium chloride, prepared by dissolving "iO grams of the latter \n a litre ol water 
and adding a litre of strong ammonia. For each estimation flo c.c of this solution is 
diluted with about 300 c.c. of water, and placed in a tall beaker. The last traces of 
bvdrogen sulphide are expelled from tlie llask by boiling, and the li(]uid eontaining 
■he cadmium sulphide in suspension is acidifled with hydrochloric acid, and the 
bvdrogen sulphide in solution immediately titrated with standard iodine solution, 
each c.c. of which is equivalent to 0'00020 gram of sulphur, and slandardi/ed by means 
<'f a steel of known sulphur content. The cream of tartar shouhl be free Irom 
sulphur. Results obtained by this process are found to agree very approximately 
with those found by the ‘‘ a<]ua regia ” method. \V. H. S. 

The Determination of Potassium in Potassium Salts and Artiiicial 
Manures. M. Kling* and 0. Engels. {Zdi. ('hrm.. I'.ioii, xlv., 315-332.) - 
The following simpler rnoditication of the Fiidamer-XeuliaiKu- method is recom- 
iiieiided ; 10 grams of the potassium salt are dissolved in oDO c.c. of water, and 2o c.c. of 
die solution ( =0'5 grain) mixed with a few drops of hydi ocliloi ic ar id and tin* required 
amount of platinum chloride, and evaporated to dryness in a porcelain basin. The 
residue is taken up with water and alcohol as in Neubauer’s method, collected in a 
Neubauer-Gooch crucilile, w'ashed with alcohol, and dried hy placing the crucible on 
a moderatel}^ hot metal plate, it is next reduced in a eiirreiit of coal-gas, the heating 
lieing done with a very low fhime for the first ten mi miles, and finally at a faint red 
heat for twenty minutes. When the reduction is conqdete, the crucible is heated lor 
two minutes over the naked flame of a Teclu burner, and, after its contents liave 
been washed about fifteen times with hot water and two or three times with cold 
15 per cent, nitric acid, ic is placed in a ]''oruelain vessel containing nitric acid, of 
the same strength, the level of liquid reaching to about threc-fiuarters of the height 
of the crucilde. The vessel is covered with a clock-glass, heated for thirty minutes 
on the boiling water-bath, and allowed to cool. Finally, the platinum in the crucible 
is washed with hot water and alcohol, ignited, and weighed, and the weiglit calcu- 
lated into the corresponding amount of potassium. The accui'aey ol the method is 
shown by the results of test analyses of different potassium salts. 

In the case of artificial manures, 20 grams of the sample are shaken with about 
^00 c.c. of water for thirty minutes in a litre flask, the liquid then made up to the 
mark and filtered, and the potassium determined in the filtrate. For the potassium 
100 c.c. ( = 2 grams) are treated with ammonia and ammonium carbonate in a 

c.c. flask, the mixture made up to 200 c.c. and filtered, and 50 c.c. ( ^0*5 gram) 
evaporated in a platinum basin. The residue is dried, and. after volatilization of 
the ammonium salts, ignited until it begins to fuse, and then taken up with hot 
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water and a little hydrochloric acid. As a rule, solution is complete, but occa 
sionully there is a residue, which must be filtered ofi. The liquid is treated \v;:i. 
platinum chloride solution (2 c.c. of a 10 per cent, solution is usually sullicient 
and evaporated to dryness, and the potassium determined as above described, p 
is shown that the presence of phosphates does not interfere with the accuracy of tht 
results. The paper concludes with a table for calculating the amount of potassiu:.. 
(as from the weight of platinum obtained from O'o gram of the substaiat-, 

(Factor U-l.SlOiH.) C. A. M. 

Determination of Sulphur in Pyrites. C. R. Gyzander. {Chem. AV;, 
IDOG, bd, pp. 213, 214,)— The sulphur is precipitated as BaSO^ after reducing the 
iron to the ferrous state by hydroxy lamine hydrochlorate. About 0-2 gram of th-.: 
finely powdered ore is heated with a mixture of o c.c. concentrated HCl, and lo c.c, 
concentrated UNO., evaporated to dryness, another o c.c. concentrated HCl added, 
and again evaporated. To the residue is added 100 c.c. distilled water, 1 c.c. co:i 
centratod HCl, and 3 c.c. hydroxylamine hydrochlorate solution, containing 1 ounce 
of the salt in oOO c.c. water, and when reduction is complete the solution is filtered, 
the filtrate heated almost to boiling, and 10 c.c. of a cold 10 per cent. BaCF soluiioi] 
added. The BaSO^ is then filtered off, washed, dried, and weighed. W. H. S. 

Determination of Phosphorus and Ash in Coke. J. F. Hoy. {Fauudr,. 

11)00, vol. 28, p. lo.j ; through Chcfn. /Ag,, 1900, xxx., Ucp., 178.) — To deterinine 
ash, 1 gram of the finely-powdered coke is mixed to a thin paste with absolut- 
alcohol in a platinum dish of loO c.c. capacity ; the dish is rotated slowly, so as t ; 
distribute the mixture uniformly over the whole of the inside, and the motioj; 
continued until the alcohol has evaporated. From five to seven minutes’ healing: 
over a blast-lamp or in a nui fHe is then sufiicient to completely ash the coke. To 
determine phosphorus, the ash obtained as above is treated with 10 c.c. diluu 
hydrochloric acid and 21) (? 20) c.c. hydrofluoric acid, and the whole evaporated cc 
dryness. The residue is taken up in 15 c.c. hydrochloric acid ; the solution is trans- 
ferred to a tlask, and treated with ammonia, nitric acid, and molybdic acid, thr 
determination then being finished as usual. A. G. i>. 

Chemical Methods for the Examination of Coal Briquettes and Bri 
quette Pitch. E. J. Constam and R. Rougeot. {Gluchuif, 1900, vol. VI. 
p. -181 ; through Chem. Ztg.y 1906, xxx., Rep., 178.) — Briquettes should be mnflt- 
from hard coal, but not anthracite, and should contain a certain amount of bindiir: 
material. The coal used, and the briquettes themselves, should be examined lor 
coke yielded on carbonizing. In Germany, Austria, and Switzerland, Muck’s methoJ 
is used for this purpose. Rroockraann’s Bochum ” test gives results 1 to 3 
cent, lower, but in good accord with the results obtained in gasworks. The Belgiar 
method gives variable results. The American method gives the best results. F- 
consists in heating 1 gram of the undried coal in a covered platinum crucible weigh- 
ing 20 to 30 grams in a Bunsen flame 20 cm. high, at a point 6 to 8 cm. above tiie 
burner. To determine the coke yielded by the pitch used in making briquettes, the 
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boL-buin method is to be preferred. The amount should not excoed I') per cent, 
ihe softening and melting points of the pitch should be noted, and also its l)ehaviour 
;i} the molten state. The amount soluldo in carbon bisulphide varies from tUM 
:o lid per cent., the average being 79 IS per cent. The calorilic value of the }hteh 
should not be below 8,550, and the quantity of hvdrogen present sljould not exceed 
per cent. 

To determine the amount of binding material in the briquettes, the sample 
d-ould be twice extracted with carbon bisulphide in a Soxhlet for tweiitv-four hours 
.it a time, the extract being dried for throe days over pihosphorous pentoxide in 
T;ie amount obtained should not be less than 5 per cent. The ultimate composition 
of the briquettes should also be determined. The calorilic value of the dry bri(iuettc 
d.'ould not be less than 7,700, the ash not more than s per eent., and tlie amount of 
volatile matter not less than 10 per cent. A. (i. 1 j. 

On the Determination of Water-soluble and Total Phosphoric Acid in 
Superphosphate. K, Rohm. {Chem. Zeit., lOOO, xxx., hVl.) - Water -aoln hi' 
yhoijJioric Acid. — A number of determinations were made on* thre^c samples to 
compare the method in which the sample is digested with w'ater for two liours, with 
vocasional shaking, with that in which it is agitated continuously witli water for 
miriy minutes in a shaking machine, different S]>ccds licing also tested. Tin* uioai 
■ onstant results are given l)y the latter method, the speed being about thirty to 
:orty rotations per minute, but digesting the sample witlioui any shaking at all gave 
!' -.-suits only about 0'2 per cent, too iow' (wuth If) per cent, of water-soluble 
the sample used should pass through a 9 mm. mesh sieve. 

Total Phosj)horic Acid. — Extraction with nitric acid, witli a mixture of nitric 
;md sulphuric acids, and wuth aqua regia, gave practically identical results. Extrac- 
tion with hydrochloric acid, which is m^ver used in practice, gave results about 
0 - per cent, too low. The magnesia precipitate should be alluwe<l to stand tweniy- 
lour hours before filtering, or else mechanically stiiTcd for thirty minutes. On 
allowing it to stand for only tw’O hours, an error of up to 0-28 per cent, of was 
found in a number of analyses. A. G. L. 

On the Determination of Nitric Acid in Water. Paul Drawe. {t'Jicm. 
E 1906, '"XXX., 530.) — The author has altered Ererich’s method {Arch. d. TJuina., 
d.'Od, 241, 47) as follows: If nitrates have been qualitatively shown to be present, 
iW c.c. of the xvater are evaporated to dryness wuth an excess of hydrochloric acid. 
Tile residue is evaporated several times with water, until every trace of free acid is 
removed, after which the chlorine in the residue is determined by titration. From 
'he value found the chlorine present in the water itself, plus that due to the alka- 
J^rhty of the original water, is deducted, and the remainder calculated to nitric acid, 
file method is said to give good and accurate results. A, G. L. 
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APPARATUS. 

A N6W Weig^hing^-Bottle. — This improved form has many decided advant.i;-. 
over those in use, being easier and more cleanly to work with, and insures grea>' 
accuracy in weighing. Also, it may be used for purposes for which th- 
old form was not adapted. The old form has the stopper ground lo l- 
inside the neck ; the new one has the stopper ground to fit like a c'-i 
over the neck of the bottle. The advantages claimed are: (1; (;• 
tipping out many substances from the old form of bottle, some remain^ 
sticking to its lip, and is left exposed to the air when the stopper i- 
replaced, thus absorbing moisture. With the improved stopper the 1’ 
remains enclosed, and any substance adhering to it cannot absoio 
moisture from the air, and so affect the weighing. (2) With the oil 
form, on replacing the stopper after tipping out any substance, it ;; 
usually found that some substance remains attached to the insidt; ■ 
the neck, thereby getting ground in between the stopper and the neck, causin*^ tj.: 
stopper to fit inaccurately, and, if left for some time, this makes the stopper biiL-: 
so linnly that it is generally broken on trying to remove it. The stopper be::: 
outside obviates all tliis. (d) The stopper, when placed on the bench or table, do-, 
not roll about, but lies flat. The old forin of stopper rolls about, and is likely to hav. 
some substance sticking to it, some of whicii falling olf on to the l^ench, is lost, ar i 
affects the weighing. The new weighing-bottle is generally much cleaner to 
with. (1) Lirpiids are more easily dealt with. The bottle may be obtained :: 
Messrs. .1, Kerr and Co., Manchester. W. d. S. 

^ ^ ^ ^ ^ 

PRESERVATIVES IN MILK. 

The following Circular has been addressed to the various Local Authorities under i:.- 
Sale of Food and Drugs Acts : 

Local Governmk.nt Ik^AHU, 

Whitehall, SAV. 

Jti'i/ 11, lOU^l. 

Sir.— I am directed by the Local Government Board to request the attention of the Coir: i. 
to the subject of the addition of preservatives to milk. 

A serious objection to the use of preservatives in milk has been painted out in the rcpcTi : 
the Departmental Committee on Preservatives and Colouring Matters in IWod, who state t;;r 
preservatives in milk “ may be relied on to protect those engaged in the milk traffic " agui; >: 
the immediate results of neglect of scnipulous cleanliness. Under the inriuence of thL 
preservatives milk may be exposed without sensible injury to conditions which otherwise 
render it unsaleable. It may remain sweet to taste and smell, and yet have incorpon^:-. i 
disease germs of various kinds, whereof the activity may be suspended for a time by the aerd- 
of the preservative, but may be resumed before the milk is digested.” 

This Committee, after heirring evidence from milk traders, concluded that the addition of ^ 
preservative to milk is not necessary for the purposes of the milk trade, even in hot weather r 
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tlio supply ot so large a place as Lo.idon is concerned, and the Coniinittee rccoiimieiidcd 
; .it no preservatives should be added to milk. 

In making this recommendation the Committee had special regard to evidence received as to 
•v) elas.ses of preservative substances which, under various names, are frequently used as 
::,,,i.rvatives in milk~viz, : (1> Formalin (a 40 per cent, solution of formic aldehydel and 
MK-r preparations of formic aldehyde ; and (2) boron preservatives (boric acid, borax, or mixtures 
; boric acid and borax). The Committee considered that the addition to milk of formalin or 
;:,pariitions of formalin, even when the amount which could be detected was minute, was 
-actionable, on account of the alterations oirected by formalin in the characicr of certain of the 
.-isiituents of milk and of its ability to interfere directly with digestive processes. 

Although in the view of the Committee boron preservatives migbt reasonably be employed 
,1 \hc case of certain foods, within defined limits and subject to u declaration as to tlu ir presence 
.,:iJ amount, the Committee recommciided their exclusion from milk altogclhei’; partlv for ihe 
:,-i,ons above indicated, and partly also in consideration of th(‘ immense impuitance of pure 
;,.;]k for the nutrition of infants, invalids, and convalescents, and of the comparatively lnr‘»e 
yaiititv of milk which may be taken, particularly liy childnai. in comparison with the other 
: ,ds in question, ^loreover, the Committee had evidence pointing to an iniurious effect of 
racized milk upon the health of very young children.” 

Since the report of the Committee was made, llie Board liavc from time to time had befon* 
-••111 further evidence on the subject, and this supports the conclusions of the Commiitee not 
,:,[v as to the objections to the use of preservatives on tlie gioiind of public lualtli. but also as 

■ the ability of milk traders to conduct tlieir business without use of prcsi'r\ ;tti\ es. 'I’hus in 
■•riain boroughs in London and clsewliere in which milk samples are s\ -.lematicallv tested for 
n'servatives, the presence of preservatives in milk at any time of the year iuis iaam frnmd to be 

■ ^ct■ptional ; and there is evidence to show tliat a very large number of milk vendors conduct 
T.iir business witliout the use of tliese .substances, even when- the milk comes long di.stances 
V rail. 

In some districts action under the Sale of Food and ])riigs Acts has hecii frequently and 
ucccssfuily taken in order to bring about the disuse of preservalivi's in milk. Ihoceedim^s 
—iituted against \endor.s of milk containing preservative's luive usual! \ heeii taken under 
' ttioii () of the Sale of Food and Drugs Act, lK7d. (’onviction has fallowed, it being held that 
■na-n the purchaser who asks for milk is supplied witli milk plus a jireseiu atit e, he does not 
r-f'dve an article of the nature, substance, and ipiality dcuiiandcsl, and is pre-pniiced tliereby. 

The Board are of opinion tliat action under the Sale of I'ood and Drugs Acts in regard to 
pi^ervatives in milk is desirable, and that tins subject deserve.s attention from all .amliorities in 
eland and Wales charged with the execution of lliese Acts. 

In this connection the follov.'ing suggestions are made fur adoption Im' tlte Council wliere a 
'.lailar procedure is not already followed : 


1. Infot'^naiion frovL ruhJiv AiKihjHiH. 

The Board suggest that Public Analysts should be requested — 

(ft) To record in their quarterly reports how many milk samples have btaui examined 
during the quarter with a view to ascertaining the presence of substances commonly 
in use as preservatives, and with what result ; and to draw the attention of tlie 
Council to instances xvhere the use of preservatives in milk other than boron 
preservatives and formalin have come under notice. 

6) To report, on completion of analysis, the facts as to saiiij)le8 of milk wliieh have been 
found to contain any added preservative. 
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2. Adminiffirttttve Action where Preservatives in Milk are reported. 

The lioard would that the Council should notify to milk traders, by circida.- 

otlierwi.sfi, that action will be taken under the Sale of Food and Drugs Acts in instances v,]v- 
preservati\'eH are reported in milk. 

Siibj(,'ct to this ijfring doiu;, and to exceptional cases of the kind referred to under 
heading nutnljered d ladow, tlie Doard consider that when the presence of any added prescrviit: ,. 
is reported in a sainplo of milk taken in accordance with the provisions of the Sale of Food u' 
i )rugs Acts, the case should in ordinary circumstances be regarded as one for the institiitioi; > 
proceedings under those Acts, 

>S. iJcrlaratiofi and iVotirc-s-. 

The Board think U desiral>le to draw attention to cases in which the vendor of thejui - 
with the object of escaping liability under Section <> of tlie Sale of Food and Drugs Act,!";' 
declares to tiie purclmser by mc'ans of a notice, label, or otlierwise, that he does not sell “ milk ” 
such, or that its fiuality in regard to preservatives or other constituents is not guaranteed, or t;; ,- 
it contains some added preservaf ive. 

The Board would suggest the desirability of fre([iient sampling in cases where “milk ;, 
sold subject to dcelarations of the kind, with a view to ascertaining the condition of such milk 
regard to preservatives. 

The nature of tlie decdai-ation made should in all cases be carefully recorded bv the otki-.r 
taking the sample, and .should also be reported to the analyst when the sample is transinii;. ; 
for analysis. 

^Vhere preservati\ e.s are reported in milk thus sold, tlie question will arise whether, in v;. v 
of the nature and quantity of the preservatives added, it can be considered that the article !;-> 
been rendered injurious to healtli, or that the purchaser h.as been prejudiced, to an extent wlii:. 
would justify the institution of proceedings under Section 8 or Section 0 of the Sale of Food ■ 
Drugs Act, liS7;>, notwithstanding the declarntion made at the tim(‘ of purchase. 

This <|uestion is not witliout ditheultv in view of the general objection to the eniployineii; : 
any preservatives in milk nderred to above. 

As regards formalin and boron preservatives, however, the Board are advised that t;: 
presence in milk of formalin to an amount wliich is ascertained by examination within three d '- ■ 
of colU'cting the sample to exceed 1 part in 40.000 (1 part in 100,000 of formic aldehyde! rai-o 
a strong presumption that the article has been rendered injurious to health, and that 
purchaser has been prejudiced in the above sense ; and also that similar presumption is rai'( ^ 
where boron preservatives are present in milk to an amount exceeding 40 grains of boric ar;; 
]>er gallon. 

It appears desirable tliat the addition of preservatives to skim milk, separated milk, a: i 
condensed milk should he watched and controlled on similar lines. 

Additional copies of this Circular are enclosed for transmission to the Public Analyst, a: 
for use by executive ollicers under the Sale of Food and Drugs Acts. The Circular will be pla ' - 
on sale, and copies can then be obtained from Messrs. Wyman and Sons, Limited, 109, Fti: ■ 
Lane, Fleet Street, London, K.C., either directly or through any bookseller. 

I am, Sir, 

Your obedient servant, 

S. B. Proms, 

Secreiar ■ 


^ ^ ^ ^ ^ 
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REVIEWS. 

^iruLES os iMMUNiTV. By Professor Put. Kiikli( h an^l his ( ■ollal)orators. 

Translated by Dr. Chaklks Boldi'an. (New York: John Wiley and Sons. 

London: Chapman and Hall, PIPO. Pp. oSi;. Pjice lid. net.) 

I'hrlich's studies on immunity have actjuired a world-wide reputation, and all 
nvestigators in this important field of study will weleome an luiglish translation of 
work of himself and his collaborators. In his preface the author points out that 
itehring’s great discovery of antitoxin opens new paths for research, first in tlu? 

E rection of the production of individual curative sera, and, secondly, in seeking a 
ieeper insight into the nature of immunity phenomena. 

Khilich's theories are developed on the basis of chemi(*al eoneeptions, and he 
;hows that the significance of morphological structure is far less than that of the 
heinistry involved. By a comparison with tlte ineclianical conditions and suitable 
apparatus that aid, but are not absolutely necessary to a eliemical [u-ocess that 
depends essentially on the constituents involved, so in biology the morphoiogicul 
Arrangement of the organs and cells is not the essential feature. This is rather to ho 
-tught for in chemical differences of the constituents. 

The products of bacteria, as well as the artificially-produced bacteriolysins and 
:)St of the ferments, according to the author, produce their tfilccts by the presence of 
0 active groups iu the molecule, one of these uniting with the substance to Ixi 
ted upon, whilst the other produces the characteristic effect. This theory is hound 
affect the study of vital phenomena, especially intracellular metabolism and other 
lysiological problems, such as those of secretion, heredity, etc. 

The book comprises forty-one chapters by various investigiitors on the subje.ct of 
'.munity, including many by Ehrlich himself, 

One of these is of special interest from the cliemical standpoint, consisting as it 
5es of a discussion of the relations existing between chemical constitution, distribu 
on, and pharmacological action. The author here shows that at the present time 
le chemical aspect constitutes the axis about which the most iinportant views in 
ledicine turn, and that the two poles are the synthetic construction of new tliera- 
eutic agents on the one hand, and the discovery of specific tiierapeutic products of 
ving cells on the other. 

He also enumerates the conclusions that can he drawn froni the study of the 
‘i’ge number of medicaments of therapeutic importance. In this synopsis the fact 
; emphasized that the antipyretic power of antipyretics is destroyed by the intro- 
tiction of salt-forming acid radicals, such as SO^H and C'OUH, and cites as an 
lustration of this acetanilido-acetic acid (C,;H-,N((10(lH,)CHof,00H), and acetaniiin 
i^lphonic acid (C^H^NH.CO.CHg.SO jH), which are inert in this respect. 

Ehrlich also mentions that the presence of the ethyl group in certain disulphons 
- for example, sulphonal [(CH3)2C(S02C2n^)2j and trional [GHjCgif-.E 
' shown by Baumann— gives to these substances their hypnotic property, and that 
-e latter increases with the number of these groups. 

Another interesting chapter is that by Dr. Preston Kyes and Dr. Hans Sachs on 
'■e substances which activate cobra venom. 
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The book is well arranged, and should prove of great interest and value to all 
students and workers in the important subjects of immunity and vital phenomena. 

Okficial Chemical Afpointments. By R. B. Pilcrek. {London: Institute of 

Chemistry. Price 28. net ; post free, 28, 3d.) 

Whilst the clerical, legal, and medical professions have been long since well 
supplied with copious directories, giving, amongst other things, lists of appointmeni! 
held by members of each respective profession, no approach to such convenient worL 
of reference has been hitherto compiled for the chemical profession. In order to ti]] 
up this void, Mr. R. B. Pilcher, the able Registrar of the Institute of Chemistry, hav 
under the direction of the Council of that body and under the supervision of its Pir;- 
ceedings Committee, undertaken the compilation of such a work. The list of ollicial 
appointments is in two divisions, the former embracing the holders of appointment^ 
in Creat Britain and Ireland, the latter of those in our colonies ; that of appointment^ 
held by Public Analysts, which was published some months since, has also beei: 
incorporated with the work. In order to be as comprehensive as possible, appoint 
ments in connection with agriculture, metallurgy, assaying, and other branches of 
work where chemical knowledge is required are mentioned. In many instance^ 
particulars are given as to the Acts under which appointments are made, as well a- 
the regulations and conditions of such appointments. The work also contains a larL.* 
quantity of useful miscellaneous information on many subjects. 

Mr. Pilcher is to be congratulated on the excellent manner in which he has per 
formed his arduous task ; he has succeeded in producing a very useful and hij'lily 
interesting book for meml)ers of the profession to wliom it relates, as well as to many 
outside that profession. W. J. S. 

INSTITUTE OF CHEMISTRY OF GREAT BRITAIN AND IRELAND. 

Pass List ok the July Examinations. 

Ok fourteen candidates who entered for the Intermediate Examination, the followini: 
nine passed : L. C. W. Bonacina, W. R. S. Ladell, D. J. Law, W. M. Seaber, B.Sc. 
(Eond.), P. Stutfield, J. M. Weir, M.A., B.Sc. (St. Andrews), W. A, Whatmough. 
J. M. Wilkie, B.Sc. (Lond.), and 0. H. Wright, B.A. (Cantab.). In the Final 
Examination for the Associateship (A.I.C.), of three examined in the branch o: 
Mineral Chemistry, two passed : J. W. Agnew and I. M. Heilbron. Of three in the 
branch of Organic Chemistry, two passed : R. Le Rossignol, B.Sc. (Lond.), and 
G. W. Monier- Williams, M.A. (Oxon.), Ph.D. (Freiburg). And of eight who entered 
in the branch of tlie Analysis of Eood and Drugs and of Water, including an 
Examination in Therapeutics, Pharmacology, and Microscopy, the following si" 
passed: J. G .\nnan, B.Sc. (Lond.), C. T. Bennett, B.Sc. (Lond.), 0. W. Glee. 
F. W. Harris, E. H. Merritt, B.Sc. (Lond.), and F. Tattersfield. The Examiners 
Chemistry were Mr. W. W. Fisher, M.A. (Oxon.), F.LC,, and Dr. G. G. Hender- 
son, M.A. (Glasgow), F.I.C. The Examination in Therapeutics, Pharmacology, and 
Microscopy was conducted by Dr. F. Gowland Hopkins, M.A. (Cantab.), F.IC^- 
F.l.C. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 


ON THE EXAMINATION OF OLIVE, LINSEED, AND OTHER OILS. 

By B. T. THOMSON and JI. Dl'NJ.Or. 

{Head at the Mcetuuj, June I I, BiOO.) 

Having seen reason, aftercareful investigation, to adopt Wijs’ inetliod of defcerinininf^ 
:he iodine value of oils in place of the Hiibl method, we have made an examination ol 
various oils of undoubted genuineness, and propose i]i the present pa])er to describe 
:be results. As we have stated before, there is an element of uncertainty and 
unreliability in the Iliibl method, and in any event the Wijs and Ifilbl results cannot 
ue depended on as being interchangeable. It is therefore of importance that a fresh 
series of iodine values by the Wijs method should he constructed, and this we have 
lone for several oils in the present paper, and embodied the results, along with those 
of other constants, in Tables I. and II., p. 282. 

In the case of the olive oils prepared from the olives by ourselves those 
extracted by carbon bisulphide were from the residue left after pressing out the bulk 
of the oil, and it will be observed that there is little difference between the two 
varieties. It is evident from these results that a genuine olive oil may vary in iodine 
value from 81 to 89, and may be regarded as such if the other constants are normal. 
Ihere is a peculiarity with regard to the Mogador oil. which has an extremely high 
odine value, while the refractometer reading is lower than would be expected. W'e 
Slave found with regard to linseed and fish-liver oils that the iodine value and 
'efractometer reading practically rise and fall simultaneously, but olive oil appears to 
oe (juite erratic in this respect, as will be seen by an inspection of the tables. This 
■^fference is no doubt partly due to the influence of the free fatty acids, which it 
-^3 been stated, lower the refractive power ; and this is undoubtedly the case, as 
^ill be seen from Table III., p. 283. 
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Tahlr I. 

Oils cxlracUd by ourselves from the Seed or Fruit, so that their Genuineness ca>! i. 
absolutely depended upon. 



(o'liiic 

Pj IVaetO' 

Saponiri- 

(nation 

I’n^a- 

jn.iiiliatile 

SpfeitiL- 

Ki".- 
A. : . 

(-’( t:- 


ValiU' 

iiii'tt;!' at 
lia' C. 

Value. 

PcM' (.'('lit. 

Matlfl-. 
i't'i (.'( nt. 

Gravity, 

•jO' F. 

Olive oil (Spanish, green, 
by pressure) ... 

Olive oil (Spanish, green, 

83-20 

61-2 

I 

19-56 

1-25 1 

- 

l-as 

byCS.) ... ... 

Olive oil (Spanish, ripe, 

83-20 

! 61-2 

19 '21 

1-62 , 


09ll 

by pressure) 

Olivo oil (Spanish, ripe, ■ 

88-05 

Gl-3 ^ 

19-28 

1-31 

0-9156 

0-71 

byCS,) 

Olive oil (Turkish, very 

88-15 

' 62-2 1 

19-14 

1-52 : 

— 

■ 0-:k; 

ripe) ... 

89-1 

: 61-2 1 

19-21 

1-21 : 

0-9156 

^ ll‘3T 

Linseed oil (Kiga seed) 
[jinseed oil (St. Peters- ; 

205-4 

85-5 

19-21 

1-25 : 

— 


burg) 

Linseed oil (North 

200-0 

: 81-2 

19-28 

1-23 : 

- 


American) ... ... 

194-G 

83-2 

19-21 

1-10 

— 


Linseed oil (Calcutta) ... 

188-6 

81-7 

19-28 

0-88 



Linseed oil (Miver Plate) ^ 

185-5 

81-0 ^ 

19-11 

1-25 


— 

Ravison oil 

118-1 

71-0 

18-13 

1-65 i 



Jamba oil 

98-3 

67-2 

17-58 

1-02 ! 

— 


Rape oil (Last India) ... 

101-5 

68-0 

17-53 

1-02 ^ 



Almond oil 

98-1 

61-3 1 

— 

— 

— 


Castor oil 

85-6 

78-3 

18-16 

0-60 




TviU.K II. 

(His obtained from Reliable Sources. 



loci i tie 
A'liliiu 
(Wijs). 

Zeiss 

Kolracto- 

llU'tiT 

at ■2.'i ( '. 

Sapuuiti- 

(‘atiou 

Per (.'(.■nt. 

Unsa 
[lonitiaPU' 
Mutter. 
Per (Vnr. 

( iravity, 
►>')• 1’. 

Fe. 

i‘.: 

('■ 

Olive oil (Crete) .. . 

81'2 

60-2 

19-14 


0-9155 

94*' 

(Italian) 

83-5 

59-7 

19-21 


0-9157 

Kitii 

,, (Sicilian) 

84-1 

60-0 

19-07 


0-9144 

11-50 

,, (Levant) 

81-4 

61-0 

19-21 


0-9159 


,, (Algerian) 

85*1 

60-7 

I 19-14 

— 

0-9150 


,, (Syrian) 

85-3 

60-1 

i 19-14 

— 

0-9145 


,, (Spanish) 

8 (>'6 

61-2 

19-21 

— 

0-9161 

7-lT 

,, (}(Iogador) 

94-8 

60-5 

19-07 

— 

0-9150 

■14-71 

Poppy -seed oil 

Suutlower oil (Russian) 

110-0 

71-0 ’ 

10*28 

0-52 ' 

0-9243 

I'Gi 

1-11 

(by Hiibrs method) ... 

131-3 

70-0 ' 

18-93 

I 0-70 

0-9220 

Arachis oil 

1 87*0 

j G2-6 

19-14 

— 

0-9164 
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T.u.lk hi. 

Shoiciivj the Effect cf Free /•’?,'/// .ic‘f,/6- on the J'u ieoctlrc Poiror vf (^Pre Oil, 


Oliv.'Oil Olivi-Oil 

( ■ 1 1 

Iodine vuluu before removal of free acid 

Iodine value after rejjioval of free acid ... l^d- ld SO- Id 

/F\is refractometer, FO (!. before removal of free acid bO dO dO-70 

/ei 5!5 refractometer, C. after removal of free acid (Id- lO (U'OII 

j'ree oleic acid, per cent, before removal of free acid lb-(ll 

Free oleic acid, per cent, after removal of free acid O dd 0-27 


T.vm.K I\d 

CoHqhirPoii of Iodine Wiliw nnil Ihn'ritctive Poicc.- >J tuil eeriidii 

I'lsh-l ivcy (hh. 




/I’isH 

:il v:v 

Linseed oil (Riga) 

L>i).Vl 

8.7-5 

„ (St. Petersburg) 

LOO'O 

81 -2 

,, (North America) 

PM-b 

8;P2 

Skate-liver oil 

lhi-1 

82-5 

i.inseed oil (Calcutta) 

|ss-b 

81-7 

Haddock-liver oil 

isfi-l 

810 

.Linseed oil (River Plate)... 


810 

Whiting-liver oil ... 

IHP'i 

Spll 

The differences referred to cannot, however. 

be entirely explaine<l 

by the irdliii 


of the free acid, as will be apparent from an examination of the results in Tables J. 
'i.'id II., and especially of those of the two oils extiacted from the same Spanish ripe 
olives, where the oil with the lower iodine value shows the liigher reiractive power, 
le free acids being practically the same. 

The dillerenfc samples of linseed from which we prepared the oils were carefully 
'^aiiiined, and any foreign seeds removed, so that only the genuine linseed was 
eiployed. It will l)e observed that the iodine value for tiie oil extracted from the 
seed is, we believe, the highest on record, while that from the iiiver Plate has 
n iodine value much higher than what was recorded by one of us some years since, 
•dere can be no doubt, however, that these high figure^ are due partly to the use of 
he Wijs in place of the Hubl method, and where the former is employed any iodine 
‘aiue bHow 180 should lead to a more searching examination of the oil. 

As regards the other oils of wdiicli the constants are included in the tables, it is 
t-arcely necessary to make any remarks, except that the jamba oil cannot be 
kstinguished from rape oil by ordinary means, and that in some few cases the 
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(jinployineut of the rofractometer along with the iodine value may be useful, although 
the former is of no independent importance. 

In conclusion, we would draw particular attention to the peculiar similaritv 
between various linseed oils and certain fish-liver oils as regards iodine value and 
refractive power, as shown in Table lY., p. 283. 

Of course, linseed oils have a distinctly higher specific gravity than the fish-liver 
oils, but the saponification value and unsaponifiable matter are much the same 
in each. 


^ "t* 

ON THE COMPOSITION AND VALUATION OF OILS USED FOR GAS- 
MAKING PURPOSES. 

]3y Uaymond Hoss, and J. P. Leathek. 

{JiCod at the Meeting, June 14, 190G.) 

A EAKOE number of investigations have been made by numerous workers into the 
composition of the various petroleum oils found in certain parts of the world. These 
investigations have been largely confined to the fractions of low boiling-point, and 
their principal aim has been the separation and isolation of definite compounds. 

The aim of our work has been primarily directed to the valuation of those oil- 
which are used for gas-making purposes. Such oils consist generally of those 
portions of the crude oil which boil between 200° 0. and 400° C. In certain states o: 
the oil market even the refined petroleum burning oils are also used. 

Prom the results obtained by previous investigators — to which we shall refer 
later — we know that the various classes of hydrocarbons are found in varying pro- 
portions, according to the origin of the oil. 

This being the case, it is evident that to obtain a satisfactory knowledge of ibo 
gas-making properties of any oil, it is necessary to ascertain the proportion of the 
different classes of hydrocarbons present in tlie oil, and the gas-making properties o: 
each class. The presence of the following classes of compounds in given petroleui; 
oils has been proved by various workers — notably, INIarkownikoff, Zelinsky, Asclian 
Schorlemmer, Engler, ftchutzenberger, Maybery, and others ; 

Paraffins. 

Olefines, 

Aromatic hydrocarbons. 

Naphthenes, 

In this last term are included saturated and unsaturated hydrogenated deri\a- 
tives of both benzene and naphthalene and their homologues. Some preliniina'y 
work which we undertook — the result of which was communicated to the Society o: 
Chemical Industry (May, 1902)— led us to think that the determination of certain 
chemical and physical properties of an oil might enable a correct judgment to be 
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formed of the nature and composition of any oil. For this purpose it w:is necessary 
that the physical properties ami the value for gas-inakiii^t properties of eacli class of 
hydrocarbons should he separately determined. The present commuiiicatiou seta 
forth the progress that we have so far made ui tliis direction, and also the resulta 
obtained from the examination of a large tumibcr of gas oils. 

Although, owing to the dilliculties inherent to such a resoaivh, our progress is 
fiiore limited than we had hoped, we trust that our results will be found to ))e both 
of theoretical interest and practical utility. 

Before proceeding further it will perhaps be best to recapitulate the methods 
which we use for the valuation of an oil, and whicii are substantially those men- 
tioned in our previous paper. 

For the purpose of gasifying the oil we make use of a I'etort about !l inches long 
bv oj inches wide and 1;(“ inches in heiglit. This is heated in a mul'llc furnace. The 
retort carries an electrical pyrometer and two tubes one for int roiiuci ng the oil, 
going only a short distance into the retort, and the other for the exit the gas, 
being carried the whole length of tlie retort. 

The oil is fed in from a. burette, and tlie gas, after passing through a tar- bottle, 
;s collected in a holder, measured, and analysed. Alter the retort lias been brought 
to the recjuired temperature, thf3 gas-supply is turned oil, and Id c.c. of oil run in 
during a period of about tliree minutes. 

Fixperience has shown us that if these directions are followed there is practically 
no variation in the temperature of the retort during tlie period (jf gasitieatlon. ddio 
sixe of the retort as well as the rate of ilovv of the oil ;ire important factors, as if 
the time of contact is altered, the quantity and (juality of the resultant gas are 
affected. The resultant gas is measured, and then the amount of liydrO(;arboiia 
absorbed by fuming sulphuric acid is ascertained in a Ilempel burette, and this 
rigure is given in all our results as ‘“hydrocarbons." 

The number of c.c. of gas at N.F.T. per c.c, of oil (at C.l, multiplied by the 
percentage of hydrocarbons ascertained as above, gives a number which wo have 
railed the ‘‘ valuation figure," The temperaiares which we ha^■e selected for 
cracking the oils are those at or between which we have, after many experiments, 
invariably obtained the Jiighest valuation figure. 

In addition to the foregoing cracking test, we make a distillation test on the 
following lines: '260 c.c, of the oil are distilled, and the fractions are separated at 
intervals of 20° C. in such a way as to have an even number for the second digit. 
The quantity of each fraction is measured, and its specific gravity and refractive 
index determined. The specific refraction is then calculated. Before proceeding 
further it will, perhaps, be best to give a resume of the results which we have 
obtained by the examination of a number of dilTerent oils from vajlous parts of 
ihe world. 



DISTILLATION TEST. 



yimll OIMH) 
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287 


Nallli; of Oil. 


I’eunsylvanian 

Kansas . . 
Kussian 

iussian rcliued 


Tf'Kas 


> alifornian 

Kouiaauian 

Galician 

Grosny 

liorneo 

scotch 


1 1 latiiu- 

C.r of (las 

H Vili'ooMrl'uiis 

i 

CnLckiii- 

N. r.r. [‘01- o.i . 
uf oil. 

pi-r (V'lit. 

^ ^':lUIalioll hi 

r 1200^ K 

445 

35 -S 

15,944 

- 1 M00° F. 

520M 

;]0i 

15,950 

[ IGKPF. 

50):3 

2{i-(; 

14.907 

fl 1200“ F. 

i;is-o 

33-0 

M,7I7 

MOO® 10 

4s2‘(; 

2.S-3 

13.700 

f 1200“ F. 

405-7 

:3 1-2 

15,927 

\! IGKFF. 

550 

22-s 

12,077 

r 1200“ F. 

42!) 

:3I-s 

13,042 

: 1510“ F. 

51S 

2s-l 

11,711 

1 1700- F. 

550 

21-5 

1 1 ,825 

i , lUk)° F. 

325 

:ii)-l 

9,70!) 

1200“ F. 

:3SG-:3 

29-s 

ll.FOO 

' 1400“ F. 

10 1 -H 

25-.3 

1 1,0!)V 

1450“ V. 

517-7 

ls-(; 

10,187 

1' 1510“ K. 

50^-.S 

21-1 1 

10,711 

[ 1 100“ F. 

:170'S 

29-S 

11,050 

1200“ F. 

52!)-0 

20-0 

1 1,0!)5 

1, 1400“ F. 

573-0 

25-1 

11,577 

f; 11:30“ F. 

: :30[-3 

ID- 5 

12,302 

] 1200“ F. 

3.SS‘H 

:i:}-3 

12,895 

1 ^ 1400“ F. 

4511-7 

2H-0 

13, M7 

[' 1450“ F. 

557:3 

20-2 ; 

11,257 

; 1200“ F. 

452-M 

35 -5 

10,074 

f: 11:30“ F. 

34 1 -H 

^ :34-9 

11,925 

'i 1200“ F. 

421-9 

34-0 

M,|H!) 

(I 1400“ F. 

501-0 

25-8 

12,800 

1 : 1200“ F. 

301 

20-8 

i 8,007 

1510“ F. 

172 

17 

! 8,024 

1 : 1040“ F. 

495 

15 

i 7,425 

r 11:30“ F. 

2S0-5 

40-:J 

11,518 

1 200“ F 

420.- 4 

:il-2 

14,020 

[ 1450“ F. 

491-5 

20-1 

1 12,790 


As the worst results which we have obtained were from llorneo oil, we 
letermined to make a special examination of this oil. 

We commenced work on the lower boiling fractions with an attempt to ol)tain 
^oine definite compound by means of repeated fractional distillations, but without 
success. We therefore had recourse to chemical means, and to this end treated 
'bat fraction of the oil which boiled in the neighbourhood of 200*^ C. with an excess 
fuming nitric acid for a period of some days with constant mechanical stirring, 
idding the nitric acid gradually, and warming when the violence of the reaction had 
abated. At the end of the time the mixture separated into three layers — viz., unacted 
oil, a waxdike substance, and nitric acid. The residual oil was treated with 
=^iilphuric acid and then heated with fuming sulphuric acid (GO per cent. SO.,) severa 
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times. It has been shown that fuming nitric acid acts in the following manntr 
(Francis and Janies, Ckcvi. Soc. Joiwu.f ISOB) — -viz., it readily attacks aroinati.; 
compounds, methyl derivatives of polyrnethylene compounds, and the i80-parall:rl^ 
All these compounds are characterized by the presence of a CH group. Consequentlv 
in the fraction experimented upon only normal paraihns and decahydronaphtbak'n.' 
could be present in any quantity after the double treatment. An analysis of the 
remaining oil gave the following figures : 

l'(>r 

n LFIJ j ^pscific gravity of oil, 0’821 loM5° 

This analysis shows less hydrogen than corresponds to CJI.,,,, and it thereto!-, 
approximates more nearly to decahydronaphthalene than to a parallln. 

The oil was next boiled with excess of bromine in carbon tetrachloride witli „ 
reflux condenser for many hours, in the hope that some substitution might take plac- 
in the parailins. llydrobromic acid was given off, and after distilling off the carbon 
tetrachloride, the residue was boiled with caustic soda to decompose the bromine 
compounds and thus leave unsaturated products. After washing, the oil was agiun 
treated with fuming sulphuric acid and warmed. After separation, washing, and 
drying, the oil gave on analysis ; 

Theory for Cj.,!!,,;. 

C 8077 ... 86‘yb 

ir i:h24 13‘04 

Its specific gravity was 0-843 at 15° C. The N,, 1-1507. Boiling-point, 109*5° i , 
Molecular weight determination by lieckmann’s boiling - point method, 13.34 
(theory 138). According to Beilstein the gravity is 0*847 at 15° C., and the boiling: 
point 173° to 180° C. The substance obtained, which was probably fairly pure deci 
hydronaphthalene, was then cracked in a similar manner to the gas oils at 1260M . 
and gave results as below : 

434-1 c.c. of gas at N.T.P. per c.c. of oil containing 2G'‘2 per cent, of hydrocaihor^ 
soluble in fuming sulphuric acid, giving a valuation figure of 11,3/3, 

The yellow wax-liko substance obtained by nitrification was washed, separarcii. 
and dissolved in absolute alcohol. After many attempts two batches of ervstak 
were obtained, in which the carbon was estimated by moist combustion with cliroii]]': 
acid. Several ordinary combustions were spoilt by explosions, even when air wa. 
used and great care exercised. The gas from the moist combustion was led through 
a combustion-tube containing copper oxide and reduced copper. The first batch of 
crystals gave, as a result of three closely agreeing analyses, carbon 5 4* 28 per cent., 
and the nitrogen, as determined by the modified Kjeldabl method, was 12-7 per cent 
These figures point to a dinitrotetrahydrouaphthaleue, for which the theory > 
C = 54-04 per cent, and N = 12*61 per cent. To verify this suggestion we treateu 
about 70 grams of the nitro compound with 300 grams of tin and 1 litre of 
chloric acid, heated under a reflux condenser until the tin was dissolved; we then 
added an excess of strong caustic soda. A thick, pitchy mass rose to the top. Tbn 
was washed with water and finally distilled in vacuo. 



